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THE WATER RESOURCES 
OF TRANSJORDAN. 


TRANSJORDAN is an irregularly-shaped area of 
approximately 35,000 square miles, extending 
eastward from the Jordan Valley out into the Syrian 
Desert and lying between the 29th and 33rd parallels 
of latitude. It has an estimated population, 
preponderatingly Moslem, of about 325,000, of 
which less than half is settled, the remainder being 
of wholly or partly nomadic habit. It is served by 
the Hejaz Railway, which enters Transjordan 
territory, from Saudi Arabia in the south, at Kalaat 
el Mudowarra, passes northward through Maan 
and Amman the capital, and leaves at Nasib, near 
Deraa. Here the line forks, one branch turning 
west through Palestine to the port of Haifa while 





Only in the extreme west is the soil naturally fertile 
enough for agricultural and pastoral industries to 
be carried on. Practically all the towns and 
settlements are within 40 miles of the western 
boundary, scattered over less than a quarter of the 
total area and owing their existence to the natural 
water sources feeding the Jordan and the Dead Sea. 
Until a year or so ago, no more than speculative 
ill-informed views could be held regarding the full 
possibilities of Transjordan, because the country 
had not been completely surveyed and insufficient 
expert evidence was available upon which to base 
a reasonable opinion of the amount of unculti- 
vated land that might, by irrigation, be rendered 
capable of cultivation. Estimates on the point 
were influenced by political prepossessions. Jewish 
partisans assessed in millions the number of new 
settlers that Transjordan could support, by contrast 





although the Hydrographie Survey was chiefly 
concerned with water supplies, it was closely con- 
cerned with, and to an important extent based upon, 
a contour survey of Transjordan which was under- 
taken early in 1938 by the Department of Lands 
and Surveys. The work was tragically interrupted 
by the death of the chief surveyor and two of his 
assistants, who were killed by bandits, Neverthe- 
less, the partial contour survey, together with 
statistics and information accumulated from the 
Land and Surveys Department's experience of Trans- 
jordan, were of immediate value to the hydro- 
graphers and will prove to be a lasting contribution 
to the practical development of irrigation, since 
they permit, for the first time, a comprehensive 
and detailed examination to be made of the many 
perennial streams all along the Jordan Valley. 

The immense task of collating and analysing all 
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the other goes via Damascus to Beirut on the 
Lebanon coast. The oil-pipe line from Iraq to 
Haifa runs for about 200 miles through north 
Transjordan. Alongside the pipe line is a main motor 
route from Iraq to Jerusalem, serving airports 
near Burqu and Amman, while a route, 
running for the greater part of its length along the 
railway, branches south-west at Maan to Aqaba, 
where Transjordan has access to the Red Sea. 
With these essential, if limited, facilities for 
internal communication and external trade, Trans- 
jordan would appear to be capable of development 
to a far greater extent than has been realised up to 
the present, and of supporting eventually a sub- 
stantial increase of population. The achievement 
of both these objectives has, in fact, been a preoccu- 
pation of the British administration which, together 
with that of Palestine, has been conducted, since 
1923, under a mandate from the League of Nations, 
following the conquest of the whole territory by 
General Allenby in 1917. Actually, however, the 
development of Transjordan presents great difficulty, 
mainly because the land is almost entirely desert. 


with estimates of only a few thousands made by 
opponents of Jewish immigration. 

In the endeavour to resolve such uncertainty, 
the Palestine Royal Commission recommended that 
Transjordan should be surveyed and a scheme 
prepared for its irrigation and development. The 
outcome of the Commission’s recommendations 
was a Hydrographic Survey of Transjordan, for 
which funds were made available in October, 1937. 
Field work was started before the end of that year 
and was continued through 1938 with such dispatch 
that the essential maps, rainfall records and stream- 
flow data were collected within twelve months. 
Full use was made of all relevant information avail- 
able from other reliable sources, and of facilities 
for special aspects of the investigation contributed 
by departments of the Palestine and Transjordan 
administration. Estimates of the amount and 
distribution of average rainfall, for example, were 
supplied by the meteorological office of the Director 
of Civil Aviation for Palestine, with the assistance— 
particularly valuable as past records— 





of the Hebrew University at Jerusalem. Again, 


this information, of extracting therefrom a com- 
paratively small body of statistics, and thence 
critically and quantitatively examining the possi- 
bilities of irrigation development by various methods 
appropriate to different districts of the country, was 
undertaken by Mr. M. G. Ionides, the Director of 
Development, Transjordan, and has been recently 
published in the form of a comprehensive report* 
by the Government of Transjordan. Incorporated 
in this report is an extensive account of the geology, 
hydrology, soils and minerals of Transjordan, based 
on work carried out by Mr. G. S. Blake during his 
tenure of the post of Geological Adviser to the 
Palestine Government. His researches, completed 
before the start of the Hydrographic Survey, have 
naturally been extended and, in respect of the 
hydrology of Transjordan brought up to date, 
by that survey. The geological basis they comprise 

* Report on the Water Resources of Transjordan and 
their Development, by M. G. Ionides. Incorporating a 
Report on Geology, Soils and Minerals, and Hydro- 
Geological Correlations, by G. 8. Blake. London: Crown 
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study and practice of irrigation in Transjordan as 
fully to justify the inclusion of Mr: Blake’s hitherto 
unpublished report on the geological structure | 
and resources of the country. | 

One further feature of the report that calls for | 
introductory comment arises from the fact that) 
the statistics and estimates which it presents, and | 
the recommendations and conclusions drawn there- | 
from, are necessarily based on records taken over | 
short periods. Paradoxically, this has augmented | 
the bulk of the report because its author, while | 
aware of no recognised methods of dealing with | 
such meagre records, has appreciated that policy | 
and schemes of action have to be, and will be, | 
formulated whether the information he has been 
able to present is precise or otherwise. He has, 
therefore, produced working estimates by such 
methods as could be devised, and has shown in 
detail and at some length how his explicit numerical 
expressions of opinion have been derived. He | 
supports this procedure by emphasising that the | 
logical basis for irrigation development is to treat 
quantitatively of available water, as of land areas. | 
This principle appears axiomatic, yet it marks an 
important departure as regards Transjordan. Many 
estimates of that country’s potential water resources 
have previously been published, but never, hitherto, 
has it been possible to state what quantities of water 
may reasonably be expected in various parts of 
the country throughout the year. 

The uncertain, often rather dispirited, vie 
held about the feasibility of developing irrigation 
in Transjordan to any striking extent find some 
justification in the obvious topographical features 


is, nevertheless, so essential a foundation for — 


of the territory. Of these, the large proportion of| + 


desert, stretching from Syria in the north over to 
Iraq in the west and Arabia in the south-west and 
south, is the predominant negative characteristic 
discouraging the possibilities of fertility on the 
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four of which, Yarmuk, Zerqa, Mojeb and Hesa, | larly in many inhabited districts of the hills. In 
: . - } marked on the map reproduced in Fig. 1, cut right | the Jordan valley, on the other hand, winter is 
counts of low rainfall and high evaporation. On| back into the plateau and, by exposing water-| seldom cold enough for frost, and the summer is 








the positive side, of much greater interest and | pearin we ri : 

, rr g strata, give rise to many springs. From 
pe is the land adjoining the western boundary _ the south, originating on the slopes of the Peninsula 
>: 5 pC mr which runs from the south end of | of Sinai, a long river valley with tributaries from 
the Lake of Tiberias along the River Jordan, through | Transjordan territory flows into the south extremity 
















































the Dead Sea and thence to Aqaba along the | 
continuation of the valley. Between the Mediter- | 
ranean seaboard and the. Syrian Desert, roughly 
parallel to the Levantine coast, runs a double chain | 
of mountains between which lies what is known 
as the Rift Valley, occupied by the main river and | 
lake systems from the source of the Jordan to the 
Gulf of Aqaba. From west to east, the sequence 
is everywhere similar. First comes a coastal | 
plain with the western range beyond it, falling steeply 
on its eastern side to the Rift valley. An equally | 
steep rise to the high land of the eastern range is 
followed by a more gradual fall of ground-level | 
across the Transjordan (or farther south, the Syrian) | 
plateau to the wide expanse of the Syrian desert. 
An important difference between the western and 
eastern mountain ranges is noteworthy. The | 
coastal plain to the extreme west is relatively low- | 
lying and of more temperate climate than the high | 
plateau to the east of the eastern range. The coastal | 
plain, in Palestine, is consequently well watered by | 
numerous streams and rivers running into the sea, | 
whereas to eastward of the eastern range streams | 
are practically non-existent. The central drainage | 
from both lines of high land collects in the Rift | 
and gives rise to the river systems shown in Fig. 1, | 
page 181. Of these, the Orontes, flowing northward, | 
and the Litany, which flows into the Mediterranean | 
between Tyre and Sidon, are entirely outside Trans- | 
jordan territory. The Jordan, the main stream of | 
the third system, rises from large springs in the | 
south and west slopes of Mount Hermon, flows | 
through Lake Huleh and the Sea of Tiberias, and | 
is joined by an important tributary, the River | 
Yarmuk, with which it serves the hydro-electric | 
works of the Palestine Electric Corporation. Lake | 
Huleh is just above sea level, and from this point 
the river flows along the Jordan Valley in an ever- 
deepening depression until it empties its waters, 
some 1,500 ft. below sea level, into the Dead Sea, 
which is the final destination of the entire Jordan 
River system. 

The high land on the eastern side of the Rift is 
intersected by deep transverse valleys or wadis, | 





of the Dead Sea along the Wadi el Araba, a large, 
but 


extremely hot. 

| The influence of the sea, thus apparent upon the 
| general characteristics and distribution of climate 
jin Transjordan, is markedly evident in respect of 
| atmospheric humidity, leading to greater variations 


hydrologically unimportant, area in south | than occur in Palestine and near the coast. January 


Palestine. Numerous smaller streams, cutting less| and February, the coldest months, are also the 
deeply into the land, complete the drainage into | wettest and lead to highest relative humidity, 


vernacular as Ghor, which lies adjacent to the east 
bank of the Jordan between the Dead Sea and the 
northern boundary of Transjordan, near Lake 
Tiberias. It is irrigated by perennial streams 
rising in the hills where the deep wadis have exposed 
the water horizons, and is the most fertile region of 
Transjordan at present. The plateau, farther to 
the east, is formed of limestone strata, the general 
arrangement of which is shown in Fig. 3, on this 
page, by the simplified developed section through 
the eastern edge of the watershed. The section 
farther west, along the bottom of the Rift Valley 
from Mt. Hermon to Aqaba, is reproduced, in the 
same diagram, by way of contrast, and illustrates 
the marked extent of erosion that has taken place 
along the major water courses. The total superficial 
area of the whole drainage basin is estimated at 
15,000 square miles, of which 6,500 square miles 
represents the basin of the River Jordan, as it drains 
under the Allenby Bridge on the Jerusalem-Amman- 
road, while the remaining 8,500 square miles are 
in Transjordan and comprise about 25 per cent. 
of the area of that country. 

The climate of Transjordan, like that of Palestine 
and Syria, is predominantly of Mediterranean type. 
The year is divided into two clearly defined seasons : 
a relatively wet, cold winter lasting from October 
to May, and a hot, virtually rainless, summer. 
Temperatures are at their lowest in January and 
February, while maxima occur in August or Septem- 
ber. In the Ghor lands to the east of the Jordan, 
the recorded maximum and minimum figures are 
112 deg. F., and 39 deg. F., this range being greater 
and higher than occurs on the coastal plain or the 
highlands of Palestine. On the Transjordan Plateau, 
the average maximum is slightly lower than that 
of the Ghor, while the average minimum, 29 deg. F., 
is the lowest in the entire region. Snow falls regu- 





| the Jordan from the Transjordan plateau. Associated | which ranges in the Ghor from 70 per cent. in winter 
| with them is the type of valley land, known in the | to less than 50 per cent. in June. Farther east, 


lon the Plateau, the variation is more extreme, 
| ranging from 75 per cent. in winter to 35 per cent. 
}in June. It is noteworthy that the mean tempera- 
ture throughout the whole region reaches its 
maximum in August, by which time the relative 
humidity has made considerable progress upward ; 
and the general depression of average humidity 
from west to east is to be associated with the 
decided minimum humidity values which occur in 
June. 

The situation of Transjordan, to the eastward 
of the Mediterranean, with the arid Sinai Peninsula 
and Egypt to the south-west, is not easily reconciled 
with the relation between wind direction and rainfall. 
Actually, the prevailing wind is from the west 
throughout the summer and blows with remarkable 
regularity, the number of calm days in July being 
less than in any other month. The rain that it 
bears, however, is discharged near the coast and 
upon the high mountains of Lebanon and Latakia, 
well to the north of Transjordan. Southward of 
Lake Tiberias, the westerly winds owe progressively 
less to their passage over the sea ; through most of 
Transjordan, they have come from overland and 
bear but little moisture. They exert, nevertheless, 
@ moderating influence on the summer climate 
of the hill country, which is seldom uncomfortably 
hot. During the winter, south-westerly winds 
prevail and, rather anomalously, bear rain despite 
the hot desert land in that direction. The fact is 
that, from November to March, a low-pressure 
centre over Cyprus gives a south-westerly approach 
to winds that actually have come across the sea 
and ate moisture laden. Even so, the south and 
east of Transjordan have far too low a rainfall, 
relative to the subsequent summer evaporation, 
for the land to be naturally fertile. Winds from 
other directions than west or south-west are very 
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rare in the summer but occur occasionally in the 
winter, when they are harsh and dry; and in the 
spring, when they are scorching hot and dust-laden, 
assuming the characteristics of the desert over which 
they have travelled. ‘‘ Out of the south comes the 
whirlwind,” says one of Job’s comforters, “ and 
cold out of the north.” 

The foregoing brief account of average seasonal 
conditions in Transjordan forms an interesting and 
necessary background to the detailed study of the 
amount and distribution of rainfall, which the 
Hydrographic Survey rightly made one of its 
principal concerns. In any one year (which was 
about the length of time available for the major 
part of the Survey’s field work) the water resources 
available in streams, sub-surface strata and natural 
or artificial reservoirs can be measured and related 
to the contemporary rainfall to which those resources 
are due ; but, in order to estimate average values of 
such resources available in the future, a minimum 
requisite is an average rainfall figure over a period 
of years. Until the year 1933, the only systematic 
records kept in Transjordan were those of the 
Royal Air Force Station at Amman. Some 36 
additional rain gauges were installed during the 
ensuing five years, mostly in the charge of schools, 
and the records from these have been included 
among all relevant records available in deducing the 
best possible estimate over a standard period of 
30 years. For the season 1937-1938, while the 
Survey was actively at work, more than usually 
detailed statistics are presented in the report for 
correlation with the measurements of stream flow 
made over the same short period. 

The general outcome of the rainfall analysis is 
summarised by the map reproduced in Fig. 2, on 
page 181, which shows at a glance how little Trans- 
jordan is naturally favoured by comparison with 
the Levantine seaboard to the west and north. 
Like other climatic features already mentioned, 
the mean annual rainfall is distributed in longitu- 
dinal zones running north and south, being markedly 
affected by the land contour, eastwards from the 
coast. A cross section, typical of the country 
north of Amman, is shown in Fig. 4, opposite, to 
illustrate this dependence. An annual rainfall of 
16 in. over the coastal plain rises to 32 in. at the 
crest of the Palestine hills, but falls off rapidly to 
little more than 8 in. in the Jordan Valley and the 
Ghor lands of Transjordan. On the slopes leading 
up to the Transjordan plateau, the rainfall again 
increases up to 24 in. at the highest part of the 
ridge. Beyond there, to the east, the country 
slopes away gradually, and with it the rainfall 
diminishes to a few inches annually, any rain that 
may fall in the Syrian Desert areas of Transjordan 
being a rare phenomenon due to local climatic dis- 
turbance. South of Amman, as is evident from the 
map in Fig. 2, the same relative distribution obtains 
from west to east, but the amount of the annual 
rainfall everywhere decreases steadily, and 80 
rapidly that practically all the southern half of 
Transjordan is as arid as the desert of the north-east. 
In general, the distribution of rain throughout the 
year varies inversely with the mean temperature, 
and the orographical features from the coast inland 
are reflected in the time of year by which half the 
season’s rainfall has been precipitated. This date 
advances from the first week in January, at the 
coast, to the first week of February at the eastern 
boundary of the rainfall belt on the Transjordan 
Plateau. The even rate of this change is disturbed, 
however, by the changes of ground level, the effect 
being that the high lands, which receive the highest 
rainfalls, tend to lag behind the low-lying plains 
and valleys in respect of median rainfall date. 
Thus, the date for the Jordan Valley, January 16, 
as a rule, is much earlier than would be expected 
from interpolation between the enclosing hill ranges, 
and is even earlier than that of Jerusalem. Over 
most of the Palestine hills, indeed, the half-rainfall 
date is about January 24—a week later than that 
of the Rift valley farther east. The dates of the 
earliest and latest rains of the wet season move, 
throughout the terrain, broadly in correspondence 


with the median dates ; the farther to the eastward, 
the later being the first rains to arrive, and the later 
the last rains being délayed, except in so far as 
this general rule is modified by orographical features. 
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Similar considerations govern the month during 
which the greatest fall of rain in 24 hours most 
commonly occurs. The maximum. day’s. fall may 
take place, according to the records, at almost any 
time within the normal rainy season. Actually, 
however, it occurs during February, nearly 15 years 
out of 30 in Transjordan, while 30 per cent. of the 
maximum daily rainfalls in Palestine have taken 
place during December, January being the next 
usual month. - 

From the engineering standpoints of the drainage, 
collection and distribution of water, and the conser- 
vation both of irrigation water and fertile soil, a 
matter of greater importance than the date or period 
at which high rainfall may be confidently e 
is the amount of such regular rainfalls, especially 
in relation to the total rainfall for the whole year. 
In this respect, conditions in Transjordan are 
generally so vastly different from those commonly 
experienced in Britain as to warrant close attention, 
since they constitute a fundamental, if not always a 
critical, factor in the appraisal of Transjordan’s water 
resources. From the statistics of 22 rain-gauge 
stations, tabulated in the report, it appedis that 
about 50 per cent. of the total annual rainfall takes 
place in one month. At several stations, the value 
of this ratio over a 30-year period exceeded 60 per 
cent., while only at two stations was it less than 
40 per cent. Perhaps even more striking, and 
taxing more severely the ingenuity of the irrigation 
engineer, is the proportion of the average annual 
rainfall that has been recorded in a single day. 
This figure ranges, for most of the station records 
quoted, from 15 per cent. up to 25 per cent., but 
often exceeds the highest of these values and at 
one place—Shobek, about 40 miles south of the 
Dead Sea—amounts to no less than 38 per cent. 

The tendency to extreme rainfalls, thus indicated, 
must not be understood, of course, to refer to 
absolute values. The maximum fall recorded in 
24 hours, indeed, is less for Tel Aviv, in Transjordan, 
than the record fall at Bruton in England, the 
respective figures being 7 in. and 9-6 in. Both 
absolute and relative rainfall intensities, moreover, 
are no more extreme than those of tropical, monsoon 
types of climate, and if anything, are less extreme 
than those of some other regions having climates 
of Mediterranean type. The predominant cause of 

ical engineering troubles is that the extremes 
in Transjordan often occur in districts where annual 
rainfalls are low—the average figure for Shobek, 
mentioned above, for example, is only about 10 in. 
—and are associated with high rates of evaporation, 
both of which factors enhance the difficulty of 
water storage. In this connection, the atmospheric 
humidity is not helpful. It exhibits a marked 
seasonal variation, but is high in winter and low 
in summer, and decreases progressively with 
distance from the coast. At Amman the relative 
humidity ranges from 70 per cent. to 80 per cent. 
in winter, down to an average figure of 34 per cent. 
in June. ’ 

The foregoing picture of the rainfall resources of 
Transjordan, not strikingly optimistic, is not made 
any brighter by evidences of a general decline in 
rainfall over the whole region, which has been 
widely remarked by the inhabitants during the past 
40 years. They have complained that rain is less, 
and springs less copious, than they used to be within 
living memory. The rainfall at Jerusalem and the 

i of the River Tigris at Baghdad, between 
1908 and 1932, both support these impressions by 
revealing in each case a similar decreasing trend. 

(To be continued.) 








CALENDAR.—Messrs. The International Construction 
Company, Limited, 56,.Kingsway, London, W.C.2, have 
sent us a monthly tear-off date pad, with indicator, for 
attachment to their wall calendar. 





Socirty or CHEMICAL INDUsTRY.—As the Papers 
Committee of the Road and Building-Materials Group 
of the Society of Chemical Industry are about to consider 
the programme for the 1941-42 session, members are 
invited to suggest subjects suitable for treatment, with or 
without submitting the names of specific authors. 
Suggestions should be sent to Dr. A. R. Lee, Road 
Research Laboratory, Harmondsworth, West Drayton, 
Middlesex. 








GRAPHICAL CALCULATION 
OF RIGHT-ANGLE HELICAL 
GEARING. 


By Henry W. Hopes. 


Tue graph reproduced on Plate XIV has been 
calculated and plotted to avoid a good deal of 
troublesome trial and error calculation involved 
in the design of right-angle helical gearing. To those 
acquainted with the problems the curves will 
probably be self-explanatory, but the description 
given below will help to clarify and explain their use. 


The equation R sec « + cosec a = “is gen- 


erally familiar, « being the helical angle, and in order 
to make very close approximations to the solution of 
this equation, a series of curves has been drawn, 
where the gear ratio R equals 1, 1-1, 1-2,etc. These 
curves form a basis from which all other ratios can 
be estimated. The helical-angles of the large and 
small gears, respectively, are indicated along the 
base line, while the ordinates represent values of 


a Fe. Hence, by substituting the known factors in 


this formula, in conjunction with the helical angles, 
any unknown can be closely approximated. The 
following examples will serve to illustrate the flexi- 
bility of the method : 

Example I.—A pair of helical gears having a ratio 
of 3: 1 is required to be fitted on to existing shafts, 
the centres of which are 1 in. apart. The small gear is 
the driver and the diametral pitch is 30. It is also 
desirable that the helical angles should be as nearly 
45 deg. as possible. 

Referring to curve R = 3, we see that for angles of 
45 deg. the value of — = 5-67, where C = centre 


distance, P,, = diametral pitch, and n = number of 
teeth in the small gear. 
2CP, 2x 30 

a - £0....40...° 

Since n must be a whole number (nearest), we 
will assume n to equal 11 teeth. 
Thus 2C Pn _ 2x 30 ngs 

Wrccuw a 7 

Looking at the curve again we see that where curve 
R = 3 intersects this value, the helical angle of the 
large gear can be either 30 deg. 30 min., or 39 deg., 
and the small gear either 59 deg. 30 min., or 51 deg. 
In making a choice it is necessary to note which gear 
is the driver and to remember always that extreme 
helical angles are bad. In this case, it is better to 
choose the combination of 39 deg. and 51 deg. The 
question of which gear should be left-handed is 
purely a matter of direction of end thrust. 

Continuing, the pitch diameter of the large gear 

N 








~ Pa 008 a” 

where N = number of teeth in the large gear, 
33 \ 
= 30 x cos 30 deg, 1415 

and the pitch diameter of the small gear 

ll : 

“sxmtiag = 

The centre distance = } (1-415 + 0-585) = 1 in. 

Example II.—Two helical gears are required, the 
small gear of which must not be larger than 0-8 in. 
outside diameter and have a centre distance of 
1-75 in., a gear ratio of 2-5 to 1, and a diametral 
pitch of 24. 

In the first place it is necessary to find the approxi- 
mate ratio of their pitch diameters. 

The sum of the pitch diameters = 3-5. Maximum 
pitch diameter of small gear = 0:8 — 2 x (adden- 
dum) = 0-7166. 

.. Pitch diameter ratio = 0-7166 : (3-5 — 0-7166) 

= 3-884 to lL. 

In passing, it is useful to remember that the ratio 
of the cosines of the two helical angles, which are 
complementary, equals the gear ratio divided by the 
pitch diameter ratio, which may be written as 
follows :— 

P it A 4 gear ratio 
Helical angle = ‘tan’ isch diameter fatio 


2 


5 
884 
643 





= tan— 
3- 
= tan-' 0- 


= 32 deg. 45 min. 
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This is the approximate helical angle of the small | appreciable extent, the arrangements for plant 

included in the programmes for 1939, 1940 and 
this. angle intersects | 1941 and, in addition, it was considered that some 
_ additional margin was required in view of war risks, 
It was decided, however, not to proceed with the full 
programme for 1942 and to postpone a number of 
new stations and extensions which were in hand, 
but for which firm contracts had not yet been 
| placed. Arrangements were made so that some 
of the deferred plant could be put in hand again 
quickly should the need arise. 


gear. 
Reading off from where 
R = 2:5 we find 
2C Pa = 5-82. 
n 
2CP, 3-5 x 24 
~ 5-82 «iB 82 
and the nearest whole number is 14. 
Re-stating, we get :— 





= 14-4, 





3-5 x 24 


7) cote 6, and, from the curve, the helical angle | Itis possible to give a brief review of some of the 


principal orders received or in hand during the past 
year, though for reasons of national security the 
published details are not so complete as in previous 
years. Among the larger items of plant which 


= 31 deg. 12 min. 
Pitch diameter of small gear 
l4 


™ 24 < cos $l deg. 12min. 0:68 in. Messrs. C. A. Parsons and Company, Limited, had | 

pied ts . in hand were two 53,500-kW, 1,500-r.p.m. turbo- 
Kueh sinclar _ ~_ | alternators for a Midland power station, and a/| 
= 2-82 in. | 30,000-kW turbo-alternator for a power station in 


~ 24x cos 58 deg. 48 min. Yorkshire. The British Thomson-Houston Com- 
Centre distance $ (0-68 + 2-82) = 1-75 in., | pany received a contract during. the year for a 
thus satisfying the conditions of limited pitch | 30,000-kW, 3,000-r.p.m. turbo-alternator and some 
diameter and centre distance. | smalleg.sets, while work under construction by this 
Minimum Centre Distance.—The line x, z on the | company included a 60,000-kW unit for the south 
graph is the locus of the minimum centre distance | of England, a third set of 30,750 kW for a Midland 
for any given pitch and numbers of teeth. Thus, | town, and 30,000-kW units for another town in the 
by reducing both the diametral pitch and the | Midlands, for a Yorkshire city and for a south coast 
number of teeth in the small gear to the practical| town. The English Electric Company, Limited, 
limit, the smallest shaft centres can be quickly | received orders fora number of units up to 30,000 kW, 
ascertained. and 3,000 r.p.m., and were also engaged in some 
| interesting work on the application of steam at 
| high temperatures and pressures, of the order of 
1,200 lb. to 1,300 lb. per square inch. The General 
Electric Company supplied six 3,000-r.p.m. machines, 
OUTLOOK. ranging in output from 20,000 kW to 37,500 kW, 
IV.—E.ecrricat ENGINEERING. j bonidas © nemntar of ameliar, machines. 
we 1 | There has also been a good deal of work in connec- 
Heavy Plant.—Although it is not possible to| tion with rolling-mill drives; for example, the 
show, as a guide to activity in the electrical engineer- | Metropolitan-Vickers Electrical Company, Limited 
ing industry, the monthly average production of} have installed a 28-in. cogging-mill equipment for 
electricity by selected stations, there is no doubt alloy steel, having a mill motor of 3,000/10,000 h.p., 
that a high level of activity was maintained by 
firms in the heavy electrical engineering industry | prigin 2,000 h.p., 6,600-volt inductio to: 
during 1940. This is shown both by the employ-| driving yt aC kw 1 tg mag rama ning 
ment statistics given in Table I, herewith, and by| ,, conjunction with this plant an order has also 
the financial results and annual reports of the! been received for a 12-in. merchant mill, Other 
principal companies. As shown in Table I, there | orders to the same company include a reversing- 
are no figures available for the number of work-| motor equipment of 3,750/15,100 h.p., together 
TaBLE I,—Electrical Engineering. Number Employed. | With a flywheel motor-generator set, including an 
- induction motor of 3,000 h.p.; a tube-mill equip- 
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| Number of Workpeople. |ment, designed for a push-bench drive, with a 

totes Pd reversing motor rated at 700/1,800 h.p.; and eight 

Se ~* 100). | motor-generator sets, each having an output of 

tnaured. | ployed. | ployed. | '2,400 kW. The British Thomson-Houston Com 

| Insured. ployed. ployed. | | 2, ‘ son- Hous ° 

“ a | pany, Limited, have also been active in this field, 

July, 1923 00,960 | 3,153 57,807 100-0 | Supplying, among other equipment, two reversing- 

” — ey tn4 Sess = 4 a. | mill plants, comprising direct-current reversing 

1930 80,800 | 7,086 $2,776 143-2 — - wey pone emga while other 

1931 92,470 | 13,185 79,285 137-2 | orders included a complete -mill equipment, 
932 4, 15,163 78,917 36- : ; 

, - ym & 3008 at +4 ey a direct-current eeenplied feo at 1,250 h.p. 

1934 91,190 | 6,720 84,470 146-1 | and two rated at 850 h.p. supplied from a 2,000-kW 

35 | 98,41 5,74 87,670 149-9 | ‘ snes : 

988 | 101,700 | 3,784 7918 100-3 | rotary converter, and a 1,500-h.p. slip-ring induction 

1937 ..| 114, | 3,018 ‘61 193-1 | iwi minium cold-rolling mill 

1938 ..| 117,710 | 5,857 111,853 | 193-4 | motor for driving -™ alu 7 - ee! 4 

1939 | 122/890 3556 | 119,334 | 206-4 | The English Electric Company, Limited, had on 

190. 1,501 | hand a reversing blooming-mill drive and several 





drives for cold strip mills for steel and non-ferrous 





| supplied from a flywheel motor-generator set com- , 





people insured at July, 1940, but there was certainly 
a further increase compared with the previous year. | 
There was also a further substantial decline in the 
number unemployed, from 3,556 at July, 1939, to 
1,591 at July, 1940. The latter figure is rather 
over 1 per cent. of the number insured at July, 1939. 

There has been, however, probably quite a 
substantial change in the nature of work carried 
on by most of the principal companies, and this 
change may become more significant as the war 
proceeds. For instance, although monthly figures 
for electricity production are not published, the | 
last report of the Central Electricity Board stated 
that the output of electricity in the first few months 
of the war showed no increase over that for the 
corresponding period of the previous year. More- 
over, @ preliminary survey indicated that the 
demands during the war were likely to be substan- 
tially below the peace-time estimates and that, if 
the planned plant extensions were carried out, this 
would result in a considerable surplus of spare 
plant. It was considered too late to cancel, to any 











products. 

There has also been a fair volume of export 
business on hand, though no statistics of exports 
are available later than 1939. Table II, on this page, 
shows, however, that for the first four months of 
the war exports of electrical machinery averaged 
1,682 tons per month, valued at just over 300,000/., 
compared with 3,665 tons per month, valued at 
about 700,0001., in the fourth quarter of 1938. 
The Government announced their intention early 
in the war of giving every assistance through the 
Export Council to exporting companies, but it was 
pointed out in March, by the chairman of Associated 
Electrical Industries, Limited, that the heavy 
electrical-engineering industry was liable to encoun- 
ter certain special difficulties in this connection. 
Owing to the long period of time necessary to com- 
plete individual orders, there was a substantial 
risk in quoting firm prices in view of rising costs of 
wages and materials. To overcome these difficulties 
and to assist exports to the maximum extent, the 
British Electrical and Allied Manufacturers’ Asso- 











ciation formed two comprehensive groups to deal, 
respectively, with electrical machinery and electrical 
goods and apparatus, and to be responsible for the 
organisation of the industry in order to secure the 
maximum results from the export drive. The 
function of each: of these groups was to weigh up 
the raw material requirements of the section of the 
industry concerned; to arrange their equitable 
distribution between individual firms; to study 
markets, credits, prices and delivery dates; and 
to decide the proportion of the resources of the 
industry which could be allocated for export 
pur One of the most important needs was 
to obtain allocation of raw materials for a sufficient 
period ahead to enable manufacturers to contract 
forward with confidence. 

Among the more important export business on 
hand, Messrs. C. A. Parsons and Company put into 
commission the second 50,000-kW turbo-alternator 
for Sydney and the third 40,000-kW set for Cape 
Town. Other installations made during the year by 
the same company included a 3,000-kW geared set 


TaBLE Il.—Uniled Kingdom Exports of Electrical 




















Machinery. (Monthly Averages.) 
Index. [| ; . Index. 
id. Volume, | (1913 = | | Value (1913 
100.) Ay Bree 100.) 
Tons. 
1913 2,238 100 85-5 100 
1932— 
ist Quarter . 2,113 04-4 146-0 172-0 
2nd od ‘ 2,462 110-0 145-0 171-0 
3rd 1,881 84-1 147-0 173-0 
4th 1,622 72-4 156-0 185-0 
1933— 
lst Quarter 1,481 66-2 153-4 181-5 
2nd ‘ 1,413 63-1 155-9 184-5 
3rd i 1,389 62-1 147-7 174°8 
4th - 1,690 75-5 134-3 158-9 
1934— 
lst Quarter 1,667 74-5 151-5 179-3 
2nd ~ 1,829 81-7 139-4 165-9 
3rd 1,837 &2-1 143-5 169-7 
4th oo 2.146 96-3 145-0 176-4 
1935— 
lst Quarter 2,245 100-4 154-0 182-2 
2nd, 2,145 96-0 143-5 169-8 
3rd 2,124 95-0 145-6 72-2 
4th 2,544 113-8 155-8 184-3 
936— 
ist Quarter ..| 2,727 121-8 154-2 182 
2nd s | 2,925 103-8 158-1 187-1 
3rd » «| 2556] 116-2 155-9 184-5 
4th : 2,637 120-1 165-0 196 
1937— 
ist Quarter 2,967 132-6 } 161-2 190-8 
2nd : 2,789 124-6 158-0 187-0 
3rd 2,593 115-9 167-8 198-6 
4th | 3,158 141-1 172-2 203-8 
1938— | 
lst Quarter | 3,804 174-0 | 160-1 187-3 
eee oo 162-0 178-2 208-4 
3rd 3,70 165-4 177-4 | 207-5 
4th | 3,665 163-8 192-3 224-9 
1939 | | 
lst Quarter 4,206 191-9 171-2 200-1 
and, 2,605 118-0 189-1 | 221-0 
July-August 2,863 128-5 | 191-6 | 224-0 
September- | 
ene 1,682 1 179-0 200-4 
' 
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for a copper-gold mining company in Canada, and 
a 3,125-kKW geared set for a Canadian rubber 
company. Work was proceeding on a 40,000-kW 
set for South Africa ; a 30,000-kW set for Australia 
and another for India ; a 15,000-kW set, a 7,500-kW 
set, and a 5,000-kW set for Canada; and one of 
5,000 kW for Venezuela. The General Electric 
Company received orders from South Africa, India 
and Portugal. The Metropolitan-Vickers Electrical 
Company received an important order from Turkey 
for a complete power station of 60,000 kW, compris- 
ing three 20,000-kW, 3,000-r.p.m. turbo-alternator 
sets. Another order was for a 20,000-kW, 3,000- 
r.p.m. set for the China Light and Power Company ; 
while work completed or under construction 
included two large vertical-shaft water-turbine alter- 
nators of 22,200 kVA, for the new power station 
at Waikaremoana, New Zealand; two similar 
units of 24,000 kVA for Arapuni, New Zealand ; 
and work was on hand on the fourth machine of 
the horizontal-shaft type to complete the Mettur 
station of the Madras Government, and on an 
8,000-kVA alternator for South Africa. Export 
orders received by the British Thomson-Houston 
Company included a 27,000-kW set for India ; 
while units put into service during the year included 
one of 25,000 kW for Canada. Work was proceeding 
on an 18,750-kW set for Australia. 

Some important orders were also received from 
overseas for transformers. In addition to 121 
transformers, ranging from 5 to 100 kVA, Messrs. 
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Ferranti, Limited, received an order for one of 
5,000 kVA for Madras. Substantial orders were 
also received from South Africa and New Zealand ; 
the former included 20 units of 2,500 kVA, 26 of 
13,333 kVA, two of 8,500 kVA, and two of 6,050 kVA, 
while the latter included one bank of 20,000 kVA 
at 110,000 volts, one of 20,000 kVA at 66,000 volte, 
and two of 10,000 kVA at 110,000 volts. Messrs. 


Parsons also completed various orders for trans- | i 


formera up to 10,000 kVA for South Africa, India 
and New Zealand ; while the Metropolitan-Vickers 
Company reported a marked increase in 

orders, including some high-voltage units 
10,000 kVA to 60,000 kVA. 

Some interesting orders were also received for 
switchgear. Messrs. F Pailin concluded 
a contract for heavy-duty switchgear for the 
station and substations of an Indian iron steel 
company ; this was in order to extend an original 
installation of German manufacture. Another 
order for India comprised remote-controlled_ 6,600- 
volt metal-clad switchgear for a new power station, 
while the Sido Paulo Tramway Light and Power 
Company ordered a 25-panel, 3,800-volt double 
‘bus-bar metal-clad switchboard for a new sub- 
station. Orders were also received from Nigeria, 
Australia and New Zealand. 

These export orders have been reported in some 
detail because, even though it is impossible to 
relate them closely to the volume of export trade 
in previous years, they do show that a very satis- 
factory volume of export business is being main- 
tained in spite of the war. The substitution of 
trolley-’buses for trams in London has continued 
to provide a certain amount of work for the electrical 
engineering industry, but it is probable that the 
actual orders for the "buses were placed before the 
outbreak of war and that little further substitution 
will take place for the time being. In June, trolley- 
‘buses replaced trams on two additional routes 
(East Ham to Bloomsbury ahd Barking to Aldgate). 
This increased the mileage of trolley-’bus services in 
London to 256, leaving 102 miles of tramways. 
The number of trolley-’buses owned by the London 

“Passenger Transport Board was 1,671, and the 
number of trams, 1,127. 

There have been virtually no new developments 
of importance in connection with railway electrifi- 
cation since the outbreak of war. It was stated, 
however, at the end of January, 1940, that work 
on the electrification of the L.N.E.R. suburban 
lines from Liverpool Street and Fenchurch Street to 
Shenfield would be continued. The major part 
of the work was already under construction and 
contracts had been placed for practically all the 
remainder. 

(To be continued.) 





HEATING APPLIANCES AND ACCESSORIES EXPORT 
Grovur.—The manufactures comprised in the recently- 
formed Heating Appliances and Accessories Export 
Group include boilers of all descriptions for low-pressure 
steam and hot water, mechanical stokers, oil burners and 
gas-firing apparatus, valves, boiler mountings, steel and 
cast-iron radiators, calorifiers, all systems of automatic 
temperature control and thermostats, steam traps, unit 
heaters, and jacketed pans and kettles. The chairman 
and secretary is Mr. Arthur G. Marshall, 2, Howard-street, 
Strand, London, W.C.2, with whom all firms concerned 
in the manufacture of the above-mentioned products are 
asked to communicate. The Group is devoting, special 
attention to the South American and Dutch East Indian 
markets, in additien to those of the Dominions and 
Colonies. , 





- GRINDING-WHEEL SELEcTION.—-The efficiency of grind- 
ing operations may be greatly affected by the employment 
of an unsuitable type of wheel for a particular process. 
The choice of the right wheel is rendered difficult bythe 
numerous factors involved, some of which are mechanical 
and others arising from the precise nature of the wheel 
itself, and the difficulties are increased by the fact that no 
two makers of grinding wheels use the same nomenclature. 
Messrs. The Carborundum Company, Limited, Trafford 
Park, Manchester, 17, however, have clarified the position, 
as far as their own products are concerned, by the issue 
of a buoklet entitled Guide to Grinding Wheel Selection. 
The booklet. contains particulars of wheels suitable for 
any class of work, over 200 classes being dealt with, and 
much other information of a useful character is included. 
It should therefore be of great. service in many engineering 
works. , 





EARLY RAILWAYS IN SURREY.* 
By Cuarces E. Lez. 
(Continued from page 164.) 
Many early works of reference describe the general 


form of permanent way used by the Iron Rail- 
way, but most are more concerned 


by the action of the wheels against the rib. For 
crossing of common roads, the rib is made only an inch 
high throughout, and near an inch thick, and its edges 
are well rounded off. In these situations, a few rows 
of pavement, of good square stones, 
way of the streets of London are now 
kept nearly or quite as high as the ri 
by which the heaviest w , carts, and coaches pass 
over them almost without any feasible jolt. 
“The method in which the rails are fastened to the 
blocks of stone on which they rest, is by an octagonal 
or trunnion of good sound dry oak, fitted to the 
EXE, ‘in tho stems, so as to'drive enaily inte thé cans, 
otherwise its swelling by wet and the driving of the 
spike might split the stone, this plug of wood is not 
long enough to reach the bottom of the hole, and is 
sawed off even with the top of the hole ; a hole is then 
bored through ee Ee ee eee 
with a flat point, a just fitted to the counter- 
sunk notch in the ends of two rails, when applied end- 
ways together, is drove; by which the rails are suffi- 
ciently confined, and yet in case of any wear or settling 
of the stone, so that the rail gets a little loose, it is 
capable of moving that small space without breaking 
out the sides of the pinhole in’ the rails.” Thomas 
Tredgold, in A Practical Treatise on Rail-Roads and 
Carriages (second edition, 1835), says that the inclina- 
tion was nowhere greater than | in 120; and that the 
original rails consisted’ of a flat plate 4 in. wide, and 
nearly an inch thick, with a ledge to guide the wheels, 
3 in. dee wt in. thick. 
One of obscure points about the track is its 
ise gauge, a dimension which is omitted in a tanta- 
ising way in even the most detailed contemporary 
descriptions. Francis Wishaw’s Analysis of Railways 
gives the following information under the word Tram- 
way: “The only public tramway in the southern 
part of England, is that from W: to Croydon 
and Merstham. It is a double line throughout... . . 
Each way is 4 feet wide in the clear, and the inter- 


mediate space is 5 feet.” Various competent writers 
have in this as meaning 4 ft. between the 
inside faces of the rail , but traces surviving until 


wider ga As long as October 27, 1877, The 
Railway Tome said that gauge was 5} ft., but did 
how this was measured. article in 


not specify 

The Engi of Ji y 5, 1900, referred to the gauge 
as follows :—‘‘ No gauge is mentioned in the Act of 
1801, nor in many much later railway Acts. From 
careful spot where the 





8 in. over the outer faces of the flanges, 
the same amount brings it to 5 ft. 4 


Pad 








railway gauge. 
Observations of the present writer some years ago 
tended to confirm this of 5 ft. as the space 
centres, but the possibility of the sleeper ~. 
red. 


between 
blocks kr Ry om not be igno An article in 
the L.N.W.R. ; for November, 1916, said that 


the by and Ticknall Tramroad. This statement 
i i The latter line survived until 1915 
and the distance between the inside faces of the rails 
es ee aaa eeeeny no 4S SS: Assuming 
Tredgold’s Fig. 18 depicts the Surrey 
Iron Railway, and constructing a scale by the aid of 
various dimensions he gives, such as those of the rails, 
and also the diameter (32 in.) of the wheel, we get a 
between sleeper centres of about 4 ft. 8} in., 

and between inside rail faces of 4 ft. 2} in. 

The Merstham line was laid with plate-rails generally 
similar to those of the improved form on the 
Surrey Iron an and, as many of ee eae 
ee to give precise details. the 


many e most have been exactly 3 ft. long, 
and all with a 4-in. tread.. The lengths vary, and a 
few are 2 ft. 11} in., 2 ft. 11} in., and 3 ft. 04 in., 


possibly because these rails were used for slight diver- 
from the straight—one can scarcely call them 

The (guiding) flanges are ents of 
than that of the 8.I.R. plates, and 
in. at the middle of the rail and 3 in. 
Some of are at right angles 
to the tread, and others tilt inwards slightly. Examples 
t at each end, 
ing web under 
. 8. Peters 


latter 2 ft. 11 in. long and 2} in. deep), together 
some sleeper The blocks are rough-hewn 
are approximately 15 in. to 16 in. by 13 in. to 14} in. 


with 
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MENT WITH DEPTH-CONTROL. 


Tue object of this article is not to supplement the | 
description of the now well-known David Brown 
tractor given in Ewnormerrrce, vol. 148, page 73 | 
(1939), followed by one of a power take-off fitting in | 
ENGINEERING, vol. 149, page 590 (1940), but to describe | 
a new method of depth contro} for the implement being | 
towed by the tractor, both tractor and implement being 
connected so that they form a single unit, the tractor | 
having certain modifications. This new method —| 
been developed by the makers of the tractor, Messrs. 
David Brown Tractors, Limited, Meltham, near | 
Huddersfield, the unitary principle being maintained | 
by the fact that the implement is carried on, and is | 
supported by, the tractor. It may be recalled, from | 
articles which have appeared earlier in our columns, | 
that the unitary principle is not new, having been | 
adopted, for example, in the Ferguson machine, | 
which was made for some years in this country by 
the company which has since been re-named as above. | 
A cardinal defect in the application of a hauled imple- | 
ment has been, hitherto, that there was either a 
tendency for the implement to pull the tractor wheels 
into the ground or for the tractor to pull the implement 
out of the ground. If, on the other hand, the unit is 
made a rigid structure, the implement rises when the 
front wheels of the tractor drop into a hollow, with 
the converse effect when a rise is encountered. 

The Ferguson machine, referred to above, was a 
considerable advance in this , since the 
implement was flexibly mounted and a hydraulic 
control came into operation when’ the front wheels 
dipped, so that the implement was also lowered. 
Mechanically, this arrangement functioned very effec- 
tively, but experience on all types of land showed up 
certain. weaknesses. The most important of these 
was the delay in the response of the mechanism. The 
path of the implement blade, a ploughshare, for 
example, followed the contour of the ground correctly, 
but was out of phase. This lag in the mechanism was 
sufficiently ma at low tractor speeds to be serious, 
while at higher speeds, which, of course, should be 
aimed at, it might actually result in the share coming to 
the surface of the ground at the coincidence of one pair 
of crests and hollows, and going too d at the coinci- 
dence of the following pair. This drawback was more 
apparent in some soil conditions than others ; thus, in 
light soils and for shallow work, such as weeding, satis- 
factory working was difficult to secure. Another defect 
which this earlier type attempted to combat was the 
falling away of the unit sideways on sloping ground, 
and here again success was only partial. 

The new arrangement which, though simple, has 
involved long research and extended and varied tests, 
consists of the relegation of the automatic hydraulic 
control gear to a secondary place, the new hydraulic 
unit being purely a lifting and dropping mechanism, 
functioning at the beginning and end of a cut and 
being non-automatic. The depth control of the share 
is still automatic, but is effected by the fitting of a 
wheel in contact with the ground in advance of the 
share. Any undulations of the ground are trans- 
ferred by the wheel to the sbare, so that the depth 
is controlled without’ any time lag and to a much 
closer degree than was previously the case. This 
precise copying of the ground contour by the share 
is not affected by changes in the speed of the tractor, 
and, in consequence, work, in the majority of instances, 
ean be considerably accelerated. Various forms of the 
unitary equipment are illustrated in Figs. 1 to 5, on 
this and the opposite pages, and on Plate XV. The 
tractor, fitted with the new hydraulic gear, is seen 
in Fig. 1, while Fig. 4 shows the control wheel as fitted 
to a 9-tine row crop cultivator. A complete unit is 
seen in Fig. 5, the implement in this view being a 3-row 
ridger lifted clear of the ground. The depth control 
wheel is clearly visible in front of the shares. 

The hydraulic gear is a self-contained auxiliary which 
can be bolted on the rear axle in place of the cover 
originally provided, no skill being involved in its 
mounting. It can be left on the tractor even when 
not in use as it does not interfere with the standard 
geometric drawbar employed on implements which 
Sco: healed-dmitead \ef Vaiaty: attached ee os: te form 
a complete unit with the tractor. The gear consists 
of a vertical cylinder with a ram travelling upwards 
under pressure, the termination of the ram stroke 
being determined by the automatic uncovering of a 
port which allows the pressure oil to return to the 
pump sump. The pump is of the horizontal opposed- 
piston type with four cylinders, and the oil discharge 
takes place through a rotary valve. The drive is 
derived from the ine of the tractor, a spur wheel 
on the driving sh actuating the p with an 
in idler between the driving driven shafts. 
A dog-clutch on the idler shaft enables the power take- 
off shaft to be coupled at will, should a power-driven 
implement be in use. The pump rans continuously 
even when the power take-off is engaged but, as parts 
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Fra. 1. 


of the linkage must be removed when the tractor is 
thus used, the oil is merely circulated and there is no 
risk of damage resulting. 

The ram movement is transmitted by means of a 
lever and connecting rod to a horizontal shaft which 
also carries a pair of levers for the lifting links of the 
implement. Since the vertical movement of the imple- 
ment in working is entirely regulated by the depth- 
control wheel, it is clear that the ram must be dis- 
connected in some way. This is simply effected by 
having the bottom end of the connecting rod free, so 
that the ram pressure is transmitted in the upward 
direction only. Both ends of the connecting rod are 
ball-ended, with a closed socket on the shaft lever and 
an open ome on the ram. The levers on the outer 
ends of the ram shaft are connected by vertical links 
to a pair of horizontal bars which transmit the pull 
of the tractor to the implement. Both links and 
bars are visible in Fig. 1. The ball-ended crank handle 
at the top of the right-hand link, when turned in one 
direction or the other, enables the implement to be 
levelled or tilted for working either on flat ground or on 
ground sloping sideways relative to the direction of 
travel. The several joints of both links and draw bars 
are of the universal type, so that levelling and tilting are 
freely effected. The tilting of the implement in the 
direction of travel is done by adjustment of the length 
of a pair of links which are attached to the tractor at a 
point immediately above the hydraulic gear and to the 
implement at the top of the triangular frame, one leg of 
which guides and supports the arm of the depth-control 
wheel. Holes in these links vide the means of 
varying their length and, therefore, the degree of fore 
and aft tilt of the implement. 

The vertical movement of the implement indepen- 
dently of the depth-control wheel is effected by opera- 
tion of the rotary valve on the pump discharge. This is 
controlled by a lever working in a quadrant situated 
near the driver’s right hand. When the lever is moved 
to the rear position, the oil passes directly from the 
pump to the hydraulic cylinder, the ram rises and the 
implement is lifted clear of the ground. The middle 

ition of the lever keeps the implement in either the 
ully raised or fally lowered position, the oil being 
then by-passed by means of ports in the valve to the 
sump. The forward position of the lever releases the 
oil in the cylinder, so that it can be expelled by the 
weight of the implement, which then descends to the 
fully lowered position, During this lowering move- 
ment, the pump continues to by-pass the oil. Holding 
the implement at any intermediate position is effected 
by manipulation of the lever near the central position, 
when the amount of oil by-passed can be 

The depth-control wheel is carried in a forked arm 
which is pivoted, at about the middle of its length, 
between a pair of angle irons s ing the frame of the 
implement. The free end of the arm lies within a pair 
of forming one leg of the triangular frame already 
referred to, between which bars ways is a screw 
terminating in a crank handle. This construction is 
clearly seen in Fig. 4, but Fig. 5 must be referred to 
also, since this shows a square nut on the screw, with 
the top of which nut the underside of the free end of 


Tractor with HypRav.ic 





FEAR AND PowER TAKE-OFF. 


the wheel arm is in contact. It will be clear that the 
weight of the implement, as soon as the wheel touches 
the ground on lowering, brings the arm into contact 
with the nut and keeps it there, the position of the 
nut on the screw determining the angle of the wheel 
arm, and, therefore, the depth at which the shares or 
tines move through the ground. The position of the 
nut is altered by turning the crank handle, which can 
be readily reached from the driver's seat. When the 
machine is at work the control wheel may be running 
well forward under the hydraulic gear, but when the 
implement is lifted the freedom in one direction given, 
to the wheel arm permits the arm, under the weight 
of the wheel, to swing into a vertical position, the wheel 
thus clearing the hydraulic gear during the raising 


movement. 

Normally, the depth-control wheel is fitted with a 
pneumatic tyre, but under certain conditions other 
t are used, as, for example, in the plough seen in 

ig. 2. The control wheel in this case has a plain rim 
and is situated close to the share. This arrangement 
slightly modifies the details of the control gear, though 
the principle is unaffected. The distance between the 
bottom of the wheel and the ground represents the 
depth of cut for the particular setting shown. The 
drawbars are connected by a cross-member, but the 
linkage is otherwise the same, the arrangement in all 
cases being of rhomboidal outline in side elevation. 
The type and disposition of the wheel gives accurate 
control and obviates the laborious setting that is neces- 
sary with many A ep The control wheels are different 
also in Fig. 3. is illustration shows the unit arran 
for splitting ridges, that is, for cutting a longitudinal 
furrow on top of a ridge, an operation, which in ordinary 
circumstances, is not at all easy to carry out owing to 
the possibility of destroying the ri by lateral 
wandering of the furrow. The control in this case 
consists of a pair of conical wheels, which, it will be 
evident, pack up the ridge before it is split, the depth- 
control ion being unaffected. This figure shows 
clearly many of the details previously referred to; for 
example, the tilting adjustment and the valve lever 
quadrant, both near the mudguard of the off wheel. The 
lever seen to the left of the depth-céntrol crank handle 
is a hand brake. By the provision of independent 
brakes the machine can be manceuvred in a remarkably 
small space, a valuable feature with restricted headlands. 
A test for this close handling was carried out with a 
unit consisting of tractor and a spring-tine general 
cultivator in an enclosure, diamond-shaped in plan, 
21 ft. by 14 ft. The whole area was covered and no 
wheel marks left. 

Another series of tests in connection with manwavr- 
ability was made in order to check the strength of 
the axles and differential when the machine, travelling 
at a good speed, was swung round on its axis. No 
ill-effects were observed from this somewhat harsh 
treatment. In the earlier unit-principle machines, 
experience showed that b were frequently 
caused by fatigue of material due to the tractor being 
driven rapidly over rough fields and roads with the 
implement lifted, a condition naturally giving rise to 
vibration of the overhung implement, with attendant 
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PLATE XV. 


AGRICULTURAL TRACTOR EQUIPMENT WITH DEPTH-CONTROL. 


MESSRS. DAVID BROWN TRACTORS, LIMITED, MELTHAM. 


(For Description, see Page 186). 





Fie. 3. 


(To face page 186.) 
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Nixz-Trxyg Cuitrvatorn witn Depra-Contro. WHEEL. 








severe alternating stresses. In the new arrangement, | 
however, there is no such overhang, as the depth-control 
wheel supports the implement. The tractor is of 
sufficient power to haul an 8-ft. binder and in addition 
to being capable of performing all cultivation work, 
can also be used for road haulage at speeds up to 
20 m.p.h. As regards working on a slope, the tractor 
can easily handle a 9-tine row cultivator on inclines at 
least as great as 1 in 3-5. It is stated, moreover, that 
the tractor will work equally efficiently with all hauled 
implements and with unit-principle implements, and 
can be changed rapidly from the former type to the 
latter without discarding existing implements. The 
depth-control wheel can be quickly changed from one 
unit-principle implement to another. 








RAWLBOLT REFERENCE CHART.—Mesars. The Rawiplug 
Company, Limited, Rawiplug House, Cromwell-road, 
London, 8.W.7, have sent us a copy of their “ Rawibolt 
Reference Chart.” This gives the complete range of the 
bolts available, each of which is shown in an actual-size 
illustration and identified by a reference number, Two 
types are illustrated, namely, the loose-bolt type, for use 
in cases in which the bolt has to be inserted after the 
shield and expanding member have been placed in 
position ; and the bolt projecting type, for use on work 
where the shell and the bolt can be inserted together. 
Copies of the chart, which measures 24 in. by 20 in., 





may be obtained on application to the above address. 





NOTES ON, NEW BOOKS. 
Steel Manufacture Simply Explained. By Enric N. 


Smions and Dr. Epwix Grecory. London; Sir 
Isaac Pitman and Sons, Limited. [Price 6s. net.] 
Many ago (in 1911) the late Dr. Rosenhain 
delivered two lectures to the Institution of Mechanical 

Engineers on “ The Metallurgy of Steel.” To the best | o 
of our recollection, these lectures were suggested y 
the late Dr. Hele-Shaw, who pointed out that althoug 
steel was the main raw material with which mechanical 
caemes wee Ri prac they often knew sien 
of its me rgical aspects. The read Te 
the Iron and Steel Institute wee, in general too s 
lised and assumed too much metallurgical iow 
to be of value to those who were concerned o i 
mechanical practice. What Dr. Rosenhain did for the 
metallurgy of steel in his lectures, Mr. Simons and 
Dr. Gregory have done regarding its manufacture in this 
volume, but we are not sure that the name they have 
chosen is altogether the best for its purpose. It rather 
suggests a boy’s book on marvels of engi lines. 
Actually, it may be considered to be addressed to 
much the same audience as were Dr. Rosenhain’s 
lectures. There are many engineers, concerned with 
steel every day who have decidedly vague ideas about 
the various processes involved in its manufacture. 
To them the volume will prove of interest and value. 
Mr. Simons, in the preface, certainly refers to the 
layman, as well as the student tad the engineer, 








‘employment for tin-plate. 


but if by “ layman ” ‘he means a person devoid of all 
scientific knowledge, we doubt if such an individual 
will make much of the book. The authors have 
certainly made their explanations as simple as possible, 
a yea ee give a chemical equation on 


z 


ay fhe ohaer thet ve to deal with such matters 
pede A cag ical reactions in an are furnace necessarily 
enter teh of detail for which éven the earlier 
parte 6f can be no adequate reo war tach 


Siedler wip onirts with no ehamoal of ccleotihe kat 
ledge. It is not impossible to write a book 6 

the manufacture of steel in terms which the genera 
uninstructed reader will understand, but such a work 
will be a much more sketchy affair than that which the 
authors have produced. The fact that they explain 
that sodium carbonate is carbonate of soda is no real 
aid to the layman to whom the elementary basis of 
chemistry is unknown. This is not a criticism of the 
book : it is merely an indication of the fact that it is 
better than its title suggests. The book may be 
recommended to engineers who are not metallurgists. 





Otvil Engineering Handbook. By Prorzssor L. C. 
Urneunart. Second edition. London: MoGraw-Hill 
Publishing Company, Limited. [Price 35s.] 

In producing a second edition of this work, originally 
isswed in 1934, the authors have revised the material 
and have added notes based on the results of recent 
research. The volume is divided into ten sections, 
each written by a specialist in his subject. Three of 
the sections deal with a ~ in mechanics under the 
headings of mechanics of materials, Mydraulics, and 
framed structures, respectively; the other seven 
sections treat of surveying, railway and highway work, 
steel design, concrete, foundations, sewage and water 
supply. It is intended that the book shall fulfil the 
dual purpose of a treatise for engineering students end 
a handbook for practising engineers. We suggest 
that this is a mistake, for the nesds of the two classes 
are widely dissimilar. The student will appreciate 
the general information and will find the developments 
of formule, and the examples, of great value. The 
practising engineer, on the other hand, who needs 
information on engineering developments outside his 
own range of work, may find the book somewhat too 
academic and not sufficiently informative on practical 
details. As a civil engineering , moreover, 
the work falls short of its title, for there are obvious 
gaps ; for instance, there is nothing about such impor- 
tant branches as irrigation, harbours and docks, 
or river training. Within the limits of the selected 
subjects, however, the material is good, well arranged, 
and very well illustrated by line diagrams. 





Workshop Sense. By Dr. W. A. J. Coapman. London : 
Edward Arnold and Company. [Price 1s. 6d. net.} 
Most of the books reviewed in Enorve ca have 
been written for actual orembryo engineers, of for those 
whose contact with engineering affairs is sufficiently 
close to require that they should study some aspect 
of them more or less thoroughly. This booklet of some 
60 pages differs from the rest in being addressed to the 
men and women who are enrolling in steadily growing 
numbers in the munitions industries and to whom, 
as Dr. Chapman truly observes, if “their previous 
occupation has been of a gentler nature, the first weeks 
in a workshop must cause bewilderment and a sense 
of despair.” Broadly speaking, half of the book is 
devoted to the basic materials, tools and processes, 
and half to the needs of the individual. In successive 
chapters, the reader is first introduced to “ The Factory 
and its Inhabitants wg then he is given some valuable 
hints on “ Personal Safety "’ before passing to a concise 
explanation of “ Materials and Forming 
“Accurate and Uniform Production,” and “ The 
Care of Machines and Equipment.” A closing chapter 
on “ Hap and Efficiency” contains little that 
is new, much that is commonly forgotten. or 
ignored. y Moen this may be commended as a 
useful booklet which should not only achieve its 
modest aim, but should inculcate a desire to know 
more about the subjects and surroundings discussed. 








PROHIBITION OF EXPORT OF PRODUCER-Gas UNrITs.— 
The Board of Trade has made an Order prohibiting the 
export to any destination, except under licence, of mobile 
producer-gas units. Copies of the Order (S.R. & O., 
1941, No. 241), which comes into force at once, may be 
obtained on application to the Stationery Office. 





TIN IN THE PRODUCTION OF SOLDER.—It is stated in 
the monthly journal Tin that solder accounts for over 
18 per cent. of the world’s consumption of tin, and its 
use for this purpose is second only in importance to its 
In normal times, about 
64,000 tons of tin ave used annually throughout the 
world in the manufacture of tin-plate, 31,500 tons in 





soldér, and 74,500 tons for all other purposes. 
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ANNUALS AND REFERENCE BOOKS. 
The Motorship Reference Book, 1941.—The 1941 issue | 


of The Motorship Reference Book is the 17th edition of | 


this handy annual, which is compiled by the editorial | 
staff of /he Motorsh’p, and published by Sooo, Temple | 
Press, Limited, Bowling Green-lane, London, E.C.1. 
It has undergone extensive revision since the ap 

of the 1940 issue, and, although no details Seinen | 
of vessels built in this country during the war, every 
effort has been made to keep up-to-date the list of | 
Diesel-engi ships, which occupies the greater 

of the volume, by removing the names of those known | 
to have been lost. It is believed, the editor states, | 
that motorships now in service aggregate approxi- | 
mately 18,000,000 tons gross, which represents about | 
27,000,000 tons of deadweight carrying capacity. 
Brief illustrated descriptions are given of 23 types of 
marine internal-combustion engine used either for 

propulsion or for driving the larger auxiliaries. Chap- 

ter VIII gives a transcri of Lloyd's Rules for the 
construction and survey of motorship machinery. The 
two final chapters deal, ees with the principal 
reversing systems used by builders of marine Diesel 
engines, and descriptions of the leading types of centri- 


fugal oil-separators. The price of The Motorship 


Reference Book is 7s. 6d., or an, p Saateling pe. 
Minerals Yearbook, 1940.—Upwards years ago 
the United States Government, with the voluntary 
co-operation of industry, commenced the compilation 
of statistics relating to the production and utilisation 
of ores and minerals at home, as well as to the import | p 
and export trade in these commodities, and, for the 
past 60 ey an annual survey of economic and 
statistical da hee been published. The latest addition 
to the series, the Minerals Yearbook, 1940, which has 
recently been issued by the Bureau of Mines at Washing- 
ton, contains a review of the activities of the mining, 
quarrying and metallurgical industries in the United 
States during the year 1939. The volume is divided 
into four main sections, the first of which consists of 
a survey of the mineral industries, many of the data 


given being in the form of tables. Part II relates to/ | 


metals, Part III to non-metals, and Part IV to employ- 
ment and accident statistics in the mineral industries 
and to mine-safety measures. section on metals 
deals not only with the production of ores and with 
statistics relating to the smelting and refining of iron, 
copper, aluminium, lead, magnesium, manganese, 
mercury, nickel and cobalt, gold, silver, tin and zinc, 
but contains a great deal of useful information on such 
elements as antimony, cadmium, arsenic, bismuth, 
chromium, molybdenum, tungsten, vanadium, plati- 
num and its allied metals, and beryllium, gallium, 
indium, thorium, titanium, zirconium and other rare 
metals. The section on non-metals contains data on 
such materials as abrasives, asbestos, asphalt, barytes, 
cement, clays, coal and coke, helium, mica, natural gas, 
peat, petroleum, slate and tale. While the volume is, 
of course,"mainly intended for engineers, metallurgists, 
and chemists in the United States, much of the authori- 
tative information on world production, imports and 

rts, the prices of metals and minerals, and other 
subjects is of distinct interest to technicians and com- 
mercial men on this side of the Atlantic. The chapter 
on iron and steel scrap, for instance, which was intro- 
duced in the last edition of the Yearbook for the first 
time, is an excellent example of the amount of care 
and thought devoted to the compilation of data which 
appear to us to be as complete and dependable as it is 
possible for them to be. The volume contains 1,514 
pages, and, strongly bound in the usual blue-cloth 
covers, its price is 2 dols. It is published by the 
Superintendent of Documents, Government Printing 
Offee, Washington, D.C., U.S.A. 








Tue Late Mr. C. J. Watsn.—We note with regret 
the sudden death of Mr. Charles John Walsh, which 
occurred on February 22, at his home, the Old Rectory, 
Babworth, Retford, Nottinghamshire. Mr. Walsh, who | 
was a former Master Cutler of Sheffield and managing 
director of Messrs. The United Steel Companies, Limited, 
and of Messrs. Appleby-Frodingham Steel Company, 
Limited, Scunthorpe, was born in Birmingham and 
received his scientific education at Birmingham Technical 
College. He first joined the firm of Messrs. John Walsh 
and Company, iron and steel merchants, and later the 
boards of the Giles Foundry Company, Limited, and the 
New Conveyor Oompany, Limited, Smethwick. In 1909, 
he went to Sheffield as general manager of Messrs. 
Ibbotson Brothers and Company, Limited, Globe Steel 
Works, of which he afterwards became managing director. 
Subsequently, he joined the United Steel Companies, 
eventually becoming managing director. Mr. Walsh 
was also on the boards of the North Lincolnshire Iron 
Company, Limited, Messrs. Owen and Dyson, Limited, 
Mesars. Samuel Fox and Company, Limited, and the 
Sheftield Coal Company, Limited. He became a member 
of the Iron and Steel Institute In 1912 and was an 
honorary member of the Council. 








BRITISH STANDARD 
SPECIFICATIONS. 
Tue following specifications of e 


have been issued by the British 
Copies are obtainable from the Pkiesuing Deen Depart- 


| ment of the Institution, 28, Victoria-street, London, 


S.W.1, and, unless otherwise stated, the price is 2s, 


| net, or 2s. 3d. including postage. 


Flexible Cords for Miners’ Cap I amps.—Specification 
| No. 937-1940, which deals with flexible cables for miners’ 
| cap lamps, has recently been prepared and issued at the 
request of the Mines Department. In the 
specification, consideration has been given, as as 
practicable, to all the most important properties required 
of this type of cable. These include flexibility coupled 
with resistance to damage by tension ; ability to with- 
stand bending without fracture of the conductor; the 
exclusion of readily-ignitable insulation or filling 
materials; résistance of the sheath to deterioration 
by absorption of oil or grease ; and maximum electrical 
conductance compatible with the requisite flexibility. 

A.R.P. Lighting FPittings.—There are four British 
Standard tions d with A.R.P. lighting 
fittings, namely, BS/ARP. Nos. 16, 20, 21 and 37. 
Each of these is concerned with a different level of 
illumination, ranging from 0-0002 to 0-2 foot-candle. 
The specification for fittings giving an illumination of 
> 002 foot-candle, BS/ARP. No. 16, was first issued in 

= 1939, and a revised edition has now been 

lished. It deals with both gas and electric fittings 

vimmbeity intended for outdoor use. Two types are 
specified, these being intended, respectively, for use with 
(a) a relatively wide spacing (minimum spacing /height 
ratio 4: 1), and (6) a relatively close spacing (minimum 
spacing/height ratio 2:1). It may be recalled that 
in the original edition only type (a) was specified. The 
particular fittings described in the present specification 
are presented as examples of devices fulfilling the 
essential conditions prescribed, but other designs 
fulfilling these requirements may, of course, be adopted 
meral, however, preference should be given to 
methods which achieve the desired result in the most 
economical manner, namely, by using sources of low 
power rather than by reducing the candle-power of 
relatively high-power sources by obscuration. In 
addition to @ statement of the essential conditions to 
tings riven as examin thee oa wef append 
fittings given as examples, there is a useful 
giving notes on the use of A.R.P. ge Serge 
is pointed out in these notes that, 
illumination is desired, the spacing of the units on 


pape oe factors of the interior surface of the shade 
is of particular importance. Furthermore, it is recom- 
mended that when the fittings are used at docks and 
at shipbuilding and ship-re Lave or —— 
in the vicinity of water, t 

poled yee At om Gary mer 2 in the 
water are eliminated as far as ble. The data 
furnished in the specification adequate guidance 
in regard to installation. Results may be checked 
subsequently by the aid of illumination gauges, of which 
simple types are now available. Such gauges are 
covered by Specification BS/ARP. No. 30. The price 
of BS/ARP. No. 16 is 8d., postage included. 

Electrical Heating of Air-Raid Shelters —Soon after 
the outbreak of the war, specifications dealing with the 
lighting of air-raid shelters were published. At that 
time the long hours during which shelters would be 
occupied could not be foreseen, and little attention 
appears to have been paid to the possible necessity for 
providing some method of heating. _ Experience has 
shown, however, that many public shelters are used as 
dormitories and that some ee of artificial heating 
is required to keep them comfortably aired and dry. 
A few local authorities have installed on hoster 
on a fairly large scale, but the majority have vy 
held back pending some official guidance fom the 
Government. The Ministry of Health has pace 
recognised the need for the "Artificial heating of shelters 
and a specification has now been with the 

proval of the Ministry. The specification (BS/ARP. 
Ne 54) is based on the requirements of a shelter built 
for the accommodation of 50 persons seated. Such a 
shelter would normally accommodate between 25 and 
35 bunks. Larger shelters may be dealt with by 
suitably extending the data given in the specification. 
The types of heater prescribed are of the convector 
type, including forced convection heaters, and 
are given for the watts-] for surface shelters and 
for and shelters of the basement and trench 
types. e position of the heaters is 
stress is laid on the importance of adequate 
ventilation. Provision is made for thermostatic control. 
[Price 4d., including postage.} 
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IN order to cope with the increasing demand for their 
axial-flow fans, Messrs. THE AIRSCREW COMPANY, 
Limwtrep, Grosvenor Gardens House, Westminster, 
London, S.W.1, have appointed several additional 
district sales engineers. In London and the adjacent 
counties, north of the Thames, Mr. E. C. F. Pasn will 
be in charge, and the district south of the Thames to the 
coast will be dealt with by Mr. W. Roruwei. In 
Lancashire, Mr. J. B. Cuapwick is resident engineer, 
and the Midlands sales engineer is Mr. J. W. 8S. Cove. 

The London and Southern District office of the ExPoRTS 
CREDITS GUARANTEE DEPARTMENT has been transferred 
to the 3rd Floor, North West Wing, Bush House, Ald- 
wych, London, W.C.2. For the convenience of exporters 
in the City, however, a branch office of the London and 
Southern District will be maintained at the Department's 
headquarters, 9, Clements-lane, Lombard-street, London, 
E.C.4. 

At the request of the President of the Board of Trade, 
Sm Caries Innes, K.C.S.1., C.LE., is examining the 
problems of industrial reconstruction after the war. 

Mr. HAROLD MuscrortT, engineer and general manager 
of the Southend-on-Sea Corporation Passenger Transport 
Department, has been appointed general manager of 
the Huddersfield Corporation Tramways and Omnibuses 
in succession to Mr. H. C. GopsMaRK, who, as stated in 
this column on page 108, anie, has been appointed 
general manager of the Newcastle-upon-Tyne Corporation 
Transport and Electricity Undertaking. 

Mr. R. G. JACKSON NISBET has been appointed sales 
manager to Messrs. 8S. Wolf and Company, Limited, 
portable electric tool manufacturers, Pioneer Works, 
Hanger-lane, Ealing, London, W.5. He is succeeding 
Mr. R. F. Hatro, who, as recorded on page 128, ante, 
has been appointed general manager to the company. 

Mr. C. R. D. Tuckey, who joined Messrs. British 
Timken, Limited, Cheston-road, Aston, Birmingham, 
in 1937, has been appointed head of the planning depart- 


.| ment of the firm. Mr. H. K. B. GLassey, who has been 


with the firm for 20 years, has been appointed assistant 
sales manager. 

Mr. T. S. HARKER, B.Sec., M.I.Mar.E., is relinquishing 
the position of head of the Engineering Department, 
Municipal College, Bournemouth, to take up the appoint- 
ment of Principal of the School of Engineering, Ipswich. 

Mr. CaarRies H. LuKE has been elected a director of 
Messrs. The Superheater Company, Limited, Mosley-road. 
Trafford Park, Manchester, 17. 








TENDERS. 


We have received from the Department of Overseas 
Trade, Millbank, London, S.W.1, particulars of the 
undermentioned tenders, the closing dates of which are 
as stated. Details may be obtained at the above 
address, quoting the reference numbers given. 

Hardware and Miscellaneous Stores, including metal 
badges, buttons, lotters and numerals, buckles, saddle- 
trees, rivets, spurs, curry bs, stop watches, whistles, 
manila rope, and horse and mule shoes, for the South 
African Police. Union Tender and Supplies Board, 
Pretoria; April 17. (T. 15,954/41.) 

Automatic Fire-Fighting Equipment for the protection 
of the switchgear and transformers at six substations. 
The City Council, Johannesburg ; April 7. (T. 15,847/41.) 

Motor-Car Batteries, 400, 6/8 volts, each having a 
capacity of 100/110 ampere hours. South African 
Railways and Harbours, Johannesburg; April 15. 
(T 15.961/41.) 

High-Pressure Steam Jointing, in sheets measuring 
40 in. by 40 in. 3,400 Ib. measuring ¥ in. in thickness ; 
12,509 Ib. + in. thick, and 710 Ib. § in. thick. South 
African Railways and Harbours, Johannesburg ; April 4. 
(T 15,962 /41.) 

Electricity Meters, house-service, 100, three-phase, 
50-ampere, three-element, 220/380-volt. Electricity 
Department, Cape Town; April 15. (T. 15,985/41.) 











BIBLIOGRAPHY ON PRODUCTION OF STEEL SHEET AND 
Srrirp.—Mr. J. P. Lamb, City Librarian, Sheffield, has 
sent as a copy of the third and final part of a select 
bibliography on the “ Production of Steel Sheet and 
Strip.” This part of the bibliography, which deals with 
testing and inspection, is divided into five sections, 
entitled, respectively, specifications ; general books and 
periodical references ; testing ; ageing, grain growth, and 
metallography ; and boiler plate and other individual 
products. All the books and periodicals referred to may 
be consulted in the Science and Technology Department, 


, and | Central Library, Surrey-street, Sheffield. A copy of the 


bibliography may be obtained on application to that 
address, enclosing threepence for postage. Some copies 





of the first two parts are also available. 
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NOTES FROM THE SOUTH-WEST. 
CarRbiFrr, Wednesday. 

The Welsh Coal Trade.—-News that, as a result of the 
visit of two members of the South Wales Group of 
Portuguese Pitwood Importers to Portugal, fresh con- 
tracts had been arranged for the supply of Portuguese 
timber for the Welsh mines has created considerable 
interest on the steam-coal market. It became necessary 
for local mines to obtain timber supplies from other 
sources than those available before the war, and Portugal 
is largely meeting present requirements. Portugal, on 
the other hand, has increased her demand for Welsh coal 
since the supply of German coal has been cut off. Condi- 
tions on the market have shown little variation. Overseas 
business remained difficult to execute ; orders were chiefly 
from Portuguese and South American customers. The 
home trade, on the other hand, remained brisk, and 
the demand for the high-volatile bituminous sorts, in 
particular, was not easily satisfied. Dry steams con- 
tinued to show improvement. Best large coals were 
moving off satisfactorily, while the sized descriptions 
were still scarce. Bituminous smalls were almost fully 
stemmed for a long time to come and were firm, but dry 
smalls were in slow request and still duil. Cokes were 
busy but patent fuel was slow. 

The Iron and Steel Trade.—Activities in the irun and 
steel and allied trades were well maintained in the 
past week. Orders continued to circulate freely but 
were not easily arranged owing to the fact that the manu- 
factnrers’ order books were well filled. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

(feneral Situation.—Iron and steel production is being 
tmnaintained at a very high level and imports from the 
United States continue to expand, but all available 
tonnage is passing promptly into use and little material 
can be disposed of for general commercial purposes. 

Cleveland Iron Trade.—The continued steady increase 
in the consumption of foundry iron is met by adequate 
regular deliveries, though the supply of Cleveland pig is 
still meagre. There seems no likelihood of a material 
improvement in the light occasional make of local brands, 
but satisfactory parcels of Midland iron are reaching 
the foundries of the North-East Coust. Qualities of 
iron which are needed for particular purposes are obtain- 








__ ENGINEERING. _ 
NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel.—Sheffield’s production of war material 
continues to expand, but all the large steel and engi- 


needs of ordinary commercial customers. Inquiries at 
representative works show that orders are plentiful. 
Makers of grinding and crushing machinery continue to 
do an important overseas trade. Not only are coal 
crushers in strong request, but there is a highly satis- 
factory market in plant used by quarry owners, firms 
handling large tonnages of iron ore, and cement makers. 
Precious-metal mining enterprises abroad are also 
inquiring for certain types of crushers. In addition, they 
are taking important consignments of screening and 
washing plant and dredger parts. Makers of railway and 
tramway points and crossings are busy. The points and 
crossings, which are made of steel and other 
materials capable of withstanding excessive wear, are in 
demand, not only by British rai‘way and tramway under- 
takings, but also by transport services in Egypt, South 
Africa, Canada, South America, and New Zealand. The 
call for more merchant ships has resulted in an increased 
demand for heavy forgings and castings, turbine parts, 
auxiliary machinery, and deck furnishings. There is a 
steady call for railway rolling stock, and progress is also 
reported by makers of axles, whecls, springs, tyres, 
buffers, and railway-carriage and wagon parte. The 
position of the raw and semi-finished steel branches shows 
little change, but outputs have been fully maintained. 
Scrap supplies are ample to cover immediate require- 
ments. 

South Yorkshire Coal Trade.—The position of all types 
of fuel is highly satisfactory. Industrial coal is in strong 
demand, and there is an active market in steams and 
locomotive coals. Smalls and slacks are leaving this 
area in larger quantities and the house coal position is 
also satisfactory. Foundry and furnace coke are active. 








NOTES FROM THE NORTH. 
GLaseow, Wednesday. 
Scottish Steel Trade.—The position at the various 
Scottish steel works is unaltered. The consumption at 
present is on an unprecedented scale and production 
can only be maintained at the present level owing to 
the satisfactory deliveries of raw materials. Boiler 
plates are in steady demand and ship plates and sections 





able from Scotland and elsewhere. Second hands are 
unable to secure the command of sufficient tonnage to | 
satisfy all their regular customers, but are finding 
opportunities of dealing in slightly increased quantities. 
The rise in the cost of production is likely to necessitate | 
an advance in the fixed prices of Cleveland pig, which | 
now stand at the equivalent of No. 3 quality at 128s., | 
delivered within the Tees-side zone. 

Hematite.—The curtailment in the output of hematite 
is not fully compensated for by imports, but the make 
may be increased in the near future and the supply of 
American iron is likely to expand. Strict enforcement 
of the control of distribution regulations is ensuring 
regular supplies for the urgent needs of consumers, but 
market transactions are virtually suspended. The official 
quotations remain at the level of No. 1 description of iron 
at 138s. 6d., delivered to North of England customers, but 
as in the case of Cleveland pig, an upward movement 
is not unexpected. 

Basic Iron.—The output of basic iron is maintained 
at a rate that fully covers the heavy demands of the 
makers’ own steel-producing departments, but provides | 
nv tonnage for sale. 

Fureign Ore.—Consumers of foreign ore hold moderate 
stocks, and cargoes are arriving regularly. The depend- 
ence on ore from overseas is being diminished by the 
increasing use of native raw material. 

Blast-Furnace Coke.— Business in Durham blast-furnace 
coke is quiet. The supply is plentifal but holders are 
well sold and are not seeking further orders, while the 
requirements of local users are extensively covered. The 
stabilised valnes are based on good medium qualities at 
358. 6d. f.o.r. 

Manufactured Iron and Steel.—Re-rollers have fairly 
good stocks of iron and steel semies, deliveries of which 
are on a substantial scale and all the re-rolling mills in 
operation are actively employed. The tonnage output 
of many descriptions of manufactured iron is increasing, 
as also is the demand fur steel. Bars, sheets, plates, light 
sections and special-alloy steels, in particular, are in 
strong request, and there is a considerable demand for 
railway requisites. Soft-steel billets are quoted at 121. 5s. 
per ton ;_ hard billets at 131. 12s. 6d. per ton; joists and 
sections at 15/1. 8s. per ton; heavy plates at 161. 3s. per 
ton; and heavy rails at 141. 10s. 6d. per ton. 

Scrap.—-Users of iron and steel scrap are anxious to 
place substantial orders, and merchants are finding some 
difficulty in meeting the increased demand for heavy 
steel scrap. 











are in strong request. The makers of black steel sheets 
are fully occupied and are being pressed by consumers 
for deliveries. There are a number of export inquiries 
in the market, but owing to the heavy home requirements, 
but little overseas business can be considered. Prices 
are firm and unchanged and the following are to-day’s 
quotations :—Boiler plates, 171. 12s. 6d. per ton; ship 
plates, 161. 3s. per ton ; sections, 151. 8s. per ton ; medium 
plates, } in. and thicker, rolled in sheet mills, 21/7. 15s. per 
ton; black steel sheets, No. 24 gauge, 22/. 15s. per ton ; 
and galvanised corrugated sheets, No. 24 gauge, 261. 2s. 6d. 
per ton, all for home delivery. 

Malleable-Tron Trade.—-In the West of Scotland 
malleable-iron trade there has been no slackening in the 
demand and all makers are fully employed. The supply 
of scrap has been good recently but more is required for 
stock. The re-rollers of steel bars are still extremely 
busy and are being pressed for larger deliveries. Their 
present heavy output is due to the recent good deliveries | 
of semies of which they now hold satisfactory stocks. 
The current quotations are as follows :—Crown bars, 
151. 128. 6d. per ton; No. 3 bare, 137. 12s. 6d. per ton ; 
No. 4 bars, 137. 17s. 6d. per ton ; and re-rolled steel bars, 
171. 15s. per ton, all for home delivery. | 

Scottish Pig-Tron Trade.— Active conditions continue | 
in the Scottish steel trade and the total output is quickly 
taken up. The demand for hematite and basic iron is 
heavy and outside supplies are necessary to angment 
the local production. The supply of iron ore is good 
and the prospects in this direction are considered to be 
satisfactory. The following are to-day’s market prices :— 
Hematite, 67. 18s. 6d. per ton, and basic iron, 61. 0s. 6d. 
per ton, both delivered at the steelworks. Foundry iron, 
No. 1, 61. 5s. 6d. per ton, and No. 3, 61. 3s. per ton, both 
on trucks at makers’ yards. 








GOVERNMENT OFFER TO PURCHASE LARGE MOTOR 
Cars.—We are informed that the Ministry of Supply is 
asking owners of large unlicensed motor cars to offer 
these for sale direct to the Government in order to meet 
a@ special army requirement. Four or five-seater saloon 
cars of 20 h.p. and upwards, in good condition and less 
than three years old, will be purchased at the original 
list price less 10 per cent. per annum depreciation, subject 
to inspection as to condition. Owners willing to release 
such cars should send full particulars to the Director of 
Mechanisation, T.T.2, Ministry of Supply, Ivybridge 


neering works are also endeavouring to cater for the | 





House, Adelphi, London, W.C.2. 





: _ 189 


F MEETINGS. 





NOTICES O 





Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


Junior Instirvrion OF ENGINEERS.—Saturday. 
March 8, 2 p.m., 39, Victoria-street, Westminster, 8.W.1. 
Informal Meeting. Lecture. “‘ Notes from an Engineer’s 
Scrap-Book,” by Mr. R. H. Squire. Midland Section : 
Saturday, March 8, 3 p.m., The James Watt Memoria! 
Institute, Birmingham. Ordinary Meeting. ‘‘ Some 
Problems of Electricity Distribution,”” by Mr. Donald 
Birch. 


INSTITUTE OF TRANSPORT.— Metropolitan Graduate and 
Student Society: Saturday, March 8, 2.15 p.m., The 
Institution of Electrical Engineers, Savoy-place, Victoria- 
embankment, W.C.2. “ A Brief Survey of the Creation 
and Evolution of Occupations, and a Consideration of 
Whether or Not Transport can be Considered a Profes- 
sion,” by Mr.C. F: King. Institute: Monday, March 1°. 
4.50 p.m., The Institution of Electrical Engineers, Savoy - 
place, Victoria-embankment, W.C.2. Continuation’ of 
Annual General Meeting, adjourned from December |. 
Discussion on “‘ The Road and Rail Transport Problem,”’ 
to be opened by Brig.-Gen. Sir H. Osborne Mance. 


NortH OF ENGLAND LNSTITUTE OF MINING AND 
MECHANICAL ENGINEERS.—Associates’ and Students’ 
Section: Saturday, March 8, 2.30 p.m., Neville Hall, 
Newcastle-upon-Tyne, 1. General Meeting. (i) “‘ Prob- 
lems of Ventilation, with Reference to Development,” 
by Mr. W. 8. Foster. (ii) “‘ The Coal Dust Problem,” 
by Mr. Lister Walker. 


INSTITUTION OF RUBBER INDUSTRY.—London Section : 
Monday, March 10, 5.30 p.m., Charing Cross Hotel, W.C.2. 
Informal Discussion on ‘“ War-Time Substitutes for 
Rubber Compounding Ingredients,” to be opened by 
Mr. G. E. Howling and Dr. J. R. Scott. 


INSTITUTION OF ELECTRICAL ENGINEERS,—-North- 
Eastern Centre: Monday, March 10, 6.15 p.m., Neville 
Hall, Newcastle-upon-Tyne, 1. Informal Discussion on 
“Impulse Testing,” to be opened by Messrs. W. D. 
Horsley, G. W. B. Mitchell and J. A. Harle. (Postponed 
from February 24.) Scottish Centre: Tuesday, March 11, 
6.15 p.m., The Royal Technical College, George-street, 
Glasgow, C.1. “The Glasgow Automatic Telephone 
System,” by Major H. A. Ashdowne. North-Eastern 
Centre: Wednesday, March 12, 6.15 p.m., The Literary 
and Philosophical Society’s Rooms, Westgate-road, 
Newecastle-upon-Tyne, 1. Faraday Lecture: ‘* Electric 
Traction,” by Mr. C. E. Fairburn. Institution : Thursday, 
March 13, 12.30 p.m., Savoy-place, Victoria-embank- 
ment, W.C.2. Ordinary Meeting for the transaction of 
formal business. 


BRADFORD ENGINEERING Socrety.—Monday, March 
10, 7.15 p.m., The Technical College, Bradford. “ The 
Hydraulic Operation of Machine Tools,” by Mr. H. C. 
Town. 


ILLUMINATING ENGINEERING Society.—Tuesday, 
March 11, 2.30 p.m., The E.L.M.A. Lighting Service 
Bureau, 2, Savoy-hill, W.C.2. Informal Discussion on : 
“ Recent Work on A.R.P. Lighting Problems.” 


Society or CHEMICAL INDUSTRY.- Chemical Enyin- 
eering Group: Tuesday, March 11, 2.30 p.m, The 
Chemical Society’s Rooms, Burlington House, Piccadilly, 
W.1. Joint Meeting with THe INSTITUTION Or CHEMICAL 
ENGINEERS. “ Ventilation (Natural and Artificial) in 
Relation to the Black-out,”” by Mr. E. W. Murray. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLaNp.—Tuesday, March 11, 6.30 p.m., 39, Elmbank- 
crescent, Glasgow, C.2. General Meeting. ‘‘ Wartime 
Building,” by Mr. R. Fitzmaurice. 


Royal. Soctery or Arts.—Wednesday, March 12, 
1.45 p.m., John Adam-street, Adelphi, W.C.2. Ordinary 
Meeting. ‘* Replanning London,” by Mr. W. H. Ansell. 


Nortu-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Student Section : Wednesday, March 12, 
6.45 p.m., Bolbec Hall, Newcastle-upon-Tyne, 1. “ Pro- 
pellor Design,” by Mr. E. Panagopoulos. Jnstifution : 
Friday, March 14, 6 pm., The Mining Institute, New- 
castle-upon-Tyne, 1. ‘‘ Some General Observations on 
Vibration,”’ by Mr. J. Calderwood. 


SHEFFIELD METALLURGICAL ASSOCIATION.—Saturday, 
March 15, 3 p.m., Sheffield Metallurgical Club, 198, West- 
street, Sheffield, 1. Joint Meeting with THe Iystrrute 
or CHuemistry. “‘ Modern Methods of Metallurgica! 
Analysis,"" by Mr. E. J. Vaughan. 





WorLD PRODUCTION oF T1iN.—According to statistics 
prepared by the Tin Research Institute, the total world 
production of tin in 1940 was 236,600 tons, compared 
with 184,300 tons in 1939 and 149,700 tons in 1938, 
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10,000-KW. HIGH-TEMPERATURE TURBINE AT DETROIT. 


MESSRS. THE BRITISH THOMSON-HOUSTON 


| governor-end pedestal, the centre pedestal and pedestal 
support between the original high- ure and low- 
| pressure cylinders and the coupling ween the alter- 
nator and original low-pressure shaft. The turbine 
| casing, diaphragm, wheel buckets, steam chest, control 
As a result of investigations into the possibility | V*!ves and parts other than those mentioned are new. 


of improving turbine efficiency by the use of extra| The governing arrangements are, however, perhaps 
high-temperature steam, which were conducted by the | the most interesting feature of the superimposed tur- 
British Thomson-Houston Company, Limited, Rugby, bine. These include hydraulically-operated devices 
some years ago, the Detroit Edison Company, in 1928, | Which primarily act as a centrifugal speed governor 
placed an order for an experimental unit with that | #nd relay to regulate the steam flow. hen the back 
firm. This unit had an output of 10,000 kW at a| pressure is abnormally high an over-pressure regulator 
speed of 3,600 r.p.m., and was designed to work with | adjusts the admission valve openings so that the steam 
steam at a pressure of 365 Ib. to 400 Ib. per square inch flow is reduced as necessary to an adjustable pre- 
and a total temperature of 1,000 deg. F. At that | determinedlimit. Ifthe back ure reaches a pre-set 
time, this temperature was the highest that bad been | high limit irrespective of the operation of the over- 
used for such a pirpose. In 1930, this set was installed | pressure regulator, safety valves relieving to the 
in the Delray No. 3 station of the Detroit Edison | atmosphere open to protect the turbine and piping 
Company, which had just been built to house three | from damage due to excessive back pressure. When 
50,000-kW turbo-alternators working with steam at a the back pressure is abnormally low an under-pressure 
pressure of 375 lb. per square inch and a temperature | Tegulator readjusts the admission valves so that the 
of 700 deg. F. In operation, the set was entirely satis- | team flow is increased. This lator can be adjusted 
factory, but when, in 1937, it was decided to extend the | to maintain any desired value of subnormal back ior 
station to accommodate three additional 75,000-kW sets | sure. If, in spite of this readjustment, the 
operating at a pressure of 815 lb. per square inch and a | pressure continues to fall, a differentia) pressure control 
temperature of 900 deg. F., it was decided to rebuild the | overrides the under-pressure regulator to restrict the 
10,000-kW unit and use it as a link between the old and | steam flow to a value which will avoid too great a 
new sections. This work was also carried out by the | pressure differential across certain lower stage dia- 
British Thomson-Houston Company, Limited. phragms. This also operates to prevent excessive 
The new turbine, a photograph of which is reproduced | loads on the generator. Should the machine lose its 
on this page, operates under the same conditions as the | load when the under-pressure regulator is functioning, 
latest 75,000-kW sets and exhausts at a pressure of | the speed governor will normally take over control as 
410 Ib, per square inch into the main steam header | 800n as the speed commences to rise, and overs is 
of the low-pressure section of the station. The tem-| thus prevented. It may be noted that none of these 
erature of the exhaust varies from 740 deg. F. at full | back-pressure actuated devices actually supersedes 
to 780 deg. F. at a load of 2,000 kW. The advan-| the speed governor should the generator lose its load. 
tages claimed for this arrangement are that a consider- | If the oil pressure fails, the main stop valve closes, 
amount of power is generated at low heat rate | While in the event of overspeed an emergency speed 
and that something like 500,000 Ib. of steam per hour | governor of the conventional type simultaneously 
are transferred from the high to the low-pressure | Closes both stop valves and all eight control valves. 
“tion at periods of heavy load. In its reconstructed | This governor may also be operated by 4 manual trip. 
form the turbine is a. single-casing, eight-valve, nine| Besides the various governing devices installed on 
peoure stage unit with a speed of 3,600 r.p.m. It is | the superimposed unit, it is essential to provide some 
ilt round the shaft and integrally forged wheels | additional protective apparatus in order to safeguard 
of the high-pressure rotor of the original machine. | its operation and that ‘of the low-pressure section of 
In addition to the shafts and wheels, the following parts | the plant to which it exhausts. The ‘first of these 
of the original unit have also been used: Stop valve | extra safety devices is a reverse-current relay, which 
in parallel with a new stop valve, governor, main and | operates the machine circuit breakers,.so that the 
auxiliary oi] pumps, cam gear, oi] tank base under generator is disconnected from the "bus-bare and 
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motoring is prevented if the turbine —_ out for any 
reason, such as overspeed or failure of oi! pressure. 
This protection is necessary owing to the fact that the 
windage loss of the turbine running at full —_ in a 
steam atmosphere at 400 Ib. per square inch will be 
about 1,170 kW. The loss from this cause is, of course, 
very much less when the machine is running at full 
load, but it would be attained if the steam supply 
were cut off and the turbine were driven at full speed 
by the generator acting as a motor. Considering 
only the amount of steam contained within the clearance 
spaces of the turbine, this windage loss would cause a 
rise in temperature of from 100 deg. to 200 deg. F. 
persecond. In addition to this steam, however, there is 
a large mass of metal which would also be heated by 
the windage, and this would have the beneficial effect 
of reducing the rate of temperature rise to about 
65 deg. per minute. Nevertheless, it is obvious that 
the unit must not be allowed to “‘ motor” for very 
long. . The reverse-current relay will operate on a 
time delay of 60 seconds, and it is believed that no ill- 
effects will result from a turbine trip-out with the relay 
operating. .Neither is any dangerous temperature to 
be expected in bringing the turbine to rest in the normal 
manner without load. 

We are indebted to the Detroit Edison Company for 
permission to publish the above particulars and for the 
use of the illustration. 





Seconp-Hanp Macuinery (?) in Eoyrr.—A ocorre- 
spondent has sent us a cutting from the Egyptian Mail 
of December 27, 1940, in which the following “‘ Notice ”’ 
appears. We reproduce it, without alteration, for the 
entertainment and mystification of our readers) “ The 
Public Custodian of Italian property in Egypt announces 
that Hussein el Guindi eff., custodian for Messrs. Colio di 
Castro and Co., has for hire two steam boilers, condition 
as new. Length 105 feet. Width 20 feet. Height 
8 ft. 6 In. Speed 6 M.F.H. Power of steam engine 
(made by Petter Dia) 85 tons. Charge 330 tons. Pro- 
pelling force 180 tons per hour. Persons ready to hire 
the machines should call on Hussein el Guindi eff. at the 
Custodian’s office, Maison di Castro, 32, Rue Fouad, 
Port Said. Rent should be paid quarterly and in advance. 
The Custodian reserves the right to refuse any offer, 
without having to explain why. The steam boilers may 
be inspected at the Anglo-American Nile & Tourist Co. 
depot at Shubra.” 
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THE FUTURE OF BRITISH 
SHIPPING. 


| Tue presidential address which Lord Rotherwick 


¥ | delivered on February 27 at the 64th annual meeting 


| of the Chamber of Shipping of the United Kingdom 


| dissatisfaction which have been disclosed in several 
| recent speeches and communications from individual 
|shipping authorities regarding the operation of 
| Government control over British shipping. Some 
|of his points merely re-emphasised the contentions 
| of his predecessor in office, Sir Philip Haldin, although 
| the fact that they should invite re-emphasis after 


| Objections should be raised to the placing of direct 
‘private orders for new ships, the construction 
| of which would introduce undesirable complications 

in the allocation of labour and materials ; but the 
| consistent refusal of permission to purchase vessels 
|from the Government reserve, in spite of the 
| obvious benefits that such sales would confer upon 
|the national finances, inevitably strengthens the 
| fear that some scheme of eventual shipping nationali- 
|sation may be in contemplation, even though no 
| official hint to that effect has yet been given. 

The dangers attaching to such a course are so 
| obvious to every student of shipping history that 
| it might well be regarded as absurd that the sugges- 
‘tion should be seriously regarded in a country that 


in unequivocal terms, the doubts and has been, hitherto, an object-lesson to the world on 
| 
| prise ; but the evident alarm of the shipping 


the capabilities of skilfully-directed private enter- 


interests at the possibility indicates that their 


|misgivings are based on something more definite 
|than mere imagination. 


Lord Rotherwick, in his 
address, put the straight question whether such 
was, in fact, the Government’s intention. To a 


|the lapse of a year indicates only too clearly that | query formulated in such circumstances, of course, 


| the grounds for objection were not mere irritations 
|of the moment. Others, such as the delay in 
|turning ships round, and the uneconomical use 
|of particular vessels or types of vessels, must be 
| regarded as largely inevitable under war conditions. 
| Some improvement may be expected as a result of 
| the steps recently taken to reorganise the cargo- 
| handling arrangements in certain areas, but the 
|inherent disadvantages of the convoy system will 
| persist and must be accepted as the price to be 
| paid for the added security which is undoubtedly 
|achieved. Nevertheless, there is enough substance 
in the remainder of the address to justify grave 
doubt whether the shipping resources of the country 
are being employed to the fullest advantage. 

The principal reason for criticism which Lord 
Rotherwick found in the Government policy, 
however, related to the problems of current ship- 
building and the replacement of losses incurred by 

| particular fleets. .These points were also discussed 
jin the annual report of the Chamber, to which the 
jaddress served as an introduction, and, to some 
| extent, as an amplification. The chief objection to 
| the shipbuilding policy, according to Lord Rother- 


| it is not to be expected that any official reply could 


be given, but the present uneasiness will certainly 
grow rapidly if some definite indication is not soon 
forthcoming, as the remaining privately-owned fleets 
are progressively depleted while that of the Govern- 
ment continues to expand. Without question, as 
Lord Rotherwick indicated, the opportunity to 
impose nationalisation will be unusually favourable 
after the war; and there are many ardent doctrin- 
aires, now in positions of official responsibility, whose 
professed political views include a profound belief 
in the desirability of nationalising anything and 
everything that can be regarded as a public utility. 
It is a matter of common observation, which has 
not become less common since Shakespeare’s day, 
“how oft the sight of means to do ill deeds makes 
ill deeds done.” We have no hesitation in declaring 
that the nationalisation of British shipping would 
be one of the worst deeds that could be done to an 
industry which, despite some definite shortcomings 
in the past, has done vastly more to promote the 
welfare, and even to secure the continued existence, 
of the nation as a whole than has ever been 
adequately recognised by Parliament. 

Without exception, experiments in State owner- 





| wick, was to be found in the initial decision to 
| concentrate on the production of slow-speed types, 





ship of shipping in dther countries—and there have 
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been many—have —_ to be economic failures. 
In some industries, it may be, the general co- 
ordination that can only be achieved by a unified 
control affords opportunities for nationalisation to 
produce results better than any achieved by 
private enterprise alone. Postal and telegraph 
services may be taken as outstanding examples. 
Where any commercial competition is to be encoun- 
tered, however, an industry conducted by the State 
is at grave disadvantage, because the delegation of 
individual responsibility is regarded with such dis- 
trust in almost every department of public services, 
and in every country ; but commercial competition 
is unavoidable in the operation of shipping. 

Lord Rotherwick urged that the Government 
should delay no longer in making a clear statement 
of their intentions, and should give the industry a 
definite assurance that the war-time fleet of 
nationally-owned ships will not be used to undercut 
the present industry in the freight markets of the 
world. All the indications are, however, that no 
such undercutting would be possible in any open 
market except by the aid of financial support on a 
seale far in excess of anything hitherto offered to 
private owners, possibly accompanied by restrictions 
of a fundamental and widespread character, affecting 
the freedom of shippers to consign their goods by 
the most advantageous routes. The ultimate 
reactions of such a course are difficult to foresee, but 
their general effect on the desired expansion of 
British trade and on the national finances are only 
too plain. Under the competitive conditions that 
must obtain in the post-war world, a British mer- 
cantile marine operated on such lines would stand 
little chance of securing an equitable proportion of 
the world’s carrying trade. 

Before the outbreak of war, the loss of shipping 
connections was already becoming serious. The 
competition of Japanese and American subsidised 
lines was rapidly forcing the British flag from the 
main Pacific routes; Japanese ships were making 
serious inroads into the Eastern trades, especially 
between India and the Orient ; Norwegian owners 
were acquiring an increasing proportion of general 
tanker trade; Russia was insisting that timber 
shipments, which had provided a regular annual 


ACCIDENTS IN FACTORIES. 


In normal times we have usually received the 
Annual Report* of the Chief Inspector of Factories 
in August of the year following the end of the 
twelve-months to which it relates. The outbreak 
of war, however, with the consequent demands on 
the staff, has naturally interfered with the customary 
time table. The result is that the report for the 
year 1939 has only recently come to hand. Com- 
pared with pre-war practice, it is much attenuated, 
the usual chapters on safety, health and hours of 
employment being greatly shortened, while those on 
electricity supply and the Truck Act have been 
omitted. The Report is addressed to the Minister 
of Labour and National Service because, on June 7, 
1940, a Defence Regulation was made transferring 
to him the powers and duties of the Home Secretary 
under the Factories Act; a break with tradition 
which, it is hoped, may be only temporary. 

The period covered by the Report naturally falls 
into two parts, which are sharply divided by the 
outbreak of war. For the first nine months the 
staff continued the work of securing complete 
compliance with the 1937 Act and, had events 
not dictated otherwise, some interesting comments 
upon their endeavours might have been expected. 
As it is, it is satisfactory to learn that employers’ 
associations and trade unions were both spreading 
the knowledge of the new measure to a degree that 
was unheard of in any previous factory legislation. 
Consequently, good progress was being made in 
bri factories into conformity with the new Act 
and Colonel A. W. Garrett is convinced that, had the 
war not intervened, a marked improvement in condi- 
tions would have been recorded. The greater part 
of the report is concerned with the altered conditions 
that the war has brought about. 

One of the first results was a very large increase 
in the number of fatal accidents, which reached the 
unprecedented figure of 129 during September, 1939. 
This is principally ascribed to the neglect of factory 
owners to take proper black-out precautions, while 
|other causes, principal and subsidiary, were the 
increased numbers employed and the extension of 





market for much British tramp tonnage, should 
be carried only in Russian ships; and Greek and 
Spanish ships—usually old vessels, bought at little 
more than scrap prices from British owners—were 
able to secure a very large share of the general 
carrying trade by reason of their low operating 
costs. These disabilities must be expected to re- 
appear after the war; and American competition 
is certain to be more intense than ever when 
employment has to be found for the vast new 
fleet of efficient cargo carriers now under con- 
struction. 

To meet such competition with the slow types 
of Government-owned ships mentioned by Lord 
Rotherwick will be quite impossible on the majority 
of cargo routes. The particulars published in 
America of the 60 ships recently ordered there on 
British account indicate that some of them are to 
be so designed that they can be re-engined when 
opportunity serves, to obtain a higher service speed ; 
but this somewhat makeshift arrangement— which, 
incidentally, must take some time to effect, and will 
add materially to the ultimate cost of the ships-— 
is a poor substitute for the fleet of fairly high-speed 
cargo liners that the industry will really need. 
Assuming, as we would prefer to do, that the 
Government does not indulge in any idealistic 
adventures in State ownership of shipping, it appears 
that the course of events must follow, more or less, 
the history of the last post-war period. Owners will 
be obliged to purchase ships of types unsuited to the 
requirements of their trade, but will dispose of them 
at the earliest opportunity; and once again the 
smaller nations will snap up the unwanted tonnage 
at rock-bottom prices and, unhampered by the 
restrictions of Utopian legislation, will proceed to 
make very satisfactory profits while the British 
industry languishes. It has been remarked more 
than once that the study of history is not a British 
strong point ; but, to say the least, it is regrettable 
that, in the words of the Select Committee on 
National Expenditure, its lessons should have to be 
learned anew at each recurring emergency. 


hours, the rapid influx of new personnel, the general 
neglect of safety precautions in a patriotic endeavour 
| to get more work done, the shifting of the working 
population from relatively safe to accident-producing 
industries, the additional risk due to fatigue and the 
| bringing back into operation of machines which were 
| not properly fenced. The net results of these 
le changes may best be appreciated by giving some 
| comparative figures. In the six months irom March 
| to August, 1938, the non-fatal accidents numbered 
| 85,319, a figure which rose to 93,099, an increase of 
9 per cent., during the corres ponding period of 1939. 
| On the other hand, during the six months from 
September, 1938, to February, 1939, the number was 
92,563, which rose to 104,571, an increase of 13 per 
cent., during the first six months of the war. The 
effect of hostilities is the more striking when the 
fatal accidents are considered. These numbered 457 
during the period from March to August, 1938, and 
489 during the corresponding period in 1939, an 
increase of 7 per cent. During the period from 
September, 1938, to February, 1939, they amounted 
to 482, which rose to 685, an increase of no less than 
42 per cent. between September, 1939, and February, 
1940. It appears that many of these accidents 
were due to urgent roof work in connection with 
the black-out being carried out by men who were 
not aware of the fragility of asbestos sheeting. 
A large number also occurred during the hours of 
darkness at docks and wharves. 

It is interesting to compare these figures with 
those relating to Germany during the period 
between 1932 and 1938, when that country, under 
one pretext or another, was preparing for war. 
The figures, taken from a German periodical, 
show that the number of industrial accidents rose 
by 172 per cent., although the -increase in the 
number of persons insured against industrial acci- 
dents only increased by 73 per cent. The reasons 
given are much the same as those stated above. 





* Annual Report of the Chief Inspector of Factories for 








the Year 1939. London: H.M. Stationery Office. [Price 
1s. net.]. 





Moreover, an analysis made by the Sheffield Area 
Industrial Safety Committee shows that, while the 
number of persons employed by 15 firms increased 
by 15 per cent. during the months of September, 
October and November, 1939, compared with the 
corresponding period in 1938, the increase in acci- 
dents for the same period was 43 per cent. The 
figures show, however, that the aggregate frequency 
rate only increased by 15-8 per cent., while the 
severity rate actually fell by 6-8 per cent. The 
average time lost per injured person fell from 
22-5 days in 1938 to 18 days in the 1939 period. 
This points to the fact that, while the new and 
unskilled labour was meeting with an increased 
number of accidents, these accidents were largely in 
the nature of minor injuries. It was estimated that 
one accident occurred for every 23 new persons 
employed during the three months, while the rate 
for the remaining employees was one accident for 
every 40 persons. 

A bright spot in this dark record is that, in spite 
of the general increase of accidents, there has been 
a decrease in accidents to young persons. As this 
has long been a distressing feature of the Factory 
Inspector’s reports, it is satisfactory to be able 
to record that in all industries there was a decrease 
of 696, or 2 per cent., while in the textile industries 
there was a fall of 3 per cent. in accidents to young 
persons in spite of an increase by 19 per cent. 
of accidents to all employed in these industries. 
The main increases have naturally occurred in those 
industries chiefly concerned with war production. 
Metal extracting, refining and conversion has shown 
an increase of 22 per cent. in fatalities and of 
16 per cent. in non-fatal accidents, and aircraft 
production an increase of 20 per cent. in fatal and 
non-fatal combined. The rapid erection of war 
factories and aerodromes is reflected in an increase 
of 39 per cent. of fatal and 18 per cent. of non-fatal 
accidents in building operations. 

The neglect of factory occupiers to accept advice 
on the preparations necessary for war was also shown 
by the bad conditions produced in September by 
the black-out. Under the immediate pressure of 
the Defence Regulations, large numbers of factories 
were blacked out without sufficient regard to the 
interference that would result to ventilation and 
natural lighting. In many instances, the only way 
possible to obtain results in the time allowed was 
to cover the windows with black paint. This, 
however, meant working in artificial light through- 
out the 24 hours. In a great number of these cases, 
there was soon an attempt to get back at least part 
of the natural daylight, though opinions differed 
widely as to whether this was necessary from the 
point of view of the health of the workpeople. Some 
of the inspectors reported that many firms were 
restoring natural light as far as possible, because it 
was found that work in artificial light during the 
day time was affecting their employees and resulting 
in a loss of output. Other firms reported that nosuch 
effects could be found. It seems to be generally 
admitted, however, that complete black-out by day 
does produce an atmosphere of depression and that 
every effort should be made to maintain at least 
some natural light. The irony of the situation is 
that modern factory architecture has for some years 
developed towards large window space, and the 
improved conditions that have obtained in conse- 
quence has meant that the modern factory has been 
faced with a much greater problem than have the 
older buildings with more limited window space. 

The black-out not only gave rise to difficulties 
with regard to artificial lighting, but meant that 
the ventilation in many factories had to be recon- 
sidered. Naturally, the smaller works which de- 
pended entirely on natural ventilation suffered most 
when blacking out also meant blocking out the 
means of ventilation, but in such places as stee 
works the problem of glare also had to be dealt with. 
With help from the Ministry of Home Security, the 
Associations of Employers in the main industries, 
however, took the matter in hand and the fan 
makers were most helpful in adapting their output 
to the special difficulty. Though the work has 
not been completed, the main troubles have been 
overcome. The general conclusion from Colone! 
Garrett’s report is that the factories have operated 
satisfactorily under war conditions. 
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NOTES. 


PROBLEMS OF Export. 

Tux report presented by Mr. J. Maurice to the 
Institute of Export on February 26, analysing the 
results of a questionnaire on present-day exporting | wij] 
problems, to which replies were received from 
members of the Institute operating in 63 industries, 
threw an interesting light on the value of the various 
organisations existing to promote British export 
trade as it appears to those most intimately con- 
cerned. For instance, in reply to the question, 
Where do you find the most serious difficulties you 
are experiencing ? Shipping facilities (or the lack 
of them) easily topped the list. At first sight, this 
would appear a natural result, in view of all the 
circumstances ; but a more detailed examination 
shows that many of the complaints should be 
avoidable, even in time of war. The accumulation 
at one port of more cargo than a given ship can take, 
while another ship sails from another port for the 
same destination, only partly loaded, is excusable if 
it happens once; but the report suggests that it 
is @ more common occurrence than it would be if a 
closer co-operation were maintained between the 
various departments and controls concerned in the 
direction of goods to the loading ports. In response 
to Question 3 (part 2), an inquiry whether adequate 
liaison existed between the various official bodies 
to overcome the difficulties experienced, it transpired 
that only 10-5 per cent. felt justified in describing 
it as “good,” while no less than 63-2 per cent. 
considered it to be “ indifferent.” Of particular 
interest was the summary of replies to the questions 
dealing with the Export Groups, of which a large 
number has now been formed; 68-3 per cent. 
indicated that the existence of Groups in their 
respective trades had been of “little or no asgist- 
ance” in extending export trade. In view of the 
probability that Government involvement with the 
management of export trade will persist, under one 
pretext or another, for some time after the conclusion 
of hostilities, it would appear that there is reason 
in the general trend of the replies; for a critical 
examination of the means by which this connection 
is maintained, and possibly for a further study of 
the matter, under more narrowly defined heads. 
The questions put by the Institute were couched in 
very broad terms, and, in one case at least, there 
seems to have been some overlapping ; otherwise, it 
is difficult to see how the percentages of replies 
to Question 6 (“‘ Does there exist an efficient and 
effective organisation of the export trade through 
its various channels to produce the results the 
national programme requires ? ’’) should be exactly 
the same as those recorded against Question 3 
(part 2), which invited comment on the official 
organisation only. 


Tue Suppty or Coat to ELEcrTRiciTy 
UNDERTAKINGS. 

It is to be hoped that, with the lengthening days, 
something will be done to investigate and solve 
the problem of coal distribution, which has done a 
good deal to increase the troubles both of house- 
holders and industry during the past few months. 
Domestically, the difficulty is that so few house- 
holders have storage accommodation for more 
than a few weeks’ requirements. It was stated that 
this was to be overcome by the provision of extra 
storage depots, which were to be filled during the 
summer, but so far as this was done the results have 
not been noticeably successful. As regards public 
undertakings, a good deal of trouble seems to have 
arisen from the arbitrary action of the Mines Depart- 
ment. At Hull, for instance, Mr. D. Bellamy, the 
general manager of the Corporation Electricity 
Department, has informed his committee that much 
expense is likely to be caused by instructions under 
which supplies from the Midland (Amalgamated) 
District were to cease on February 1, and were to be 
superseded by coal from Northumberland and 
Durham. The additional cost of this change-over 
was estimated to be 19,0001. for the current financial 
year and 97,000/. for the following full financial year, 
which would have necessitated an increase of 124 per 
cent. in the electricity tariffs. Immediately the pro- 


The result was that the 8 proposals were 
sbolDOn' Ws Ges’ wasetly Wika Copeiie could be drawn 
in full from the two nearest collieries with which the 
Department dealt and 20 per cent. from the remain- 
ing five. The- effect of that modification is that 
approximately 40 per cent. of the requirements 

will continue to be drawn from existing sources 
at existing rates, reducing the additional cost to 
11,5001. for the current year and to 55,060/. for a 
full year. The Minister also gave undertakings that 
there would be no interference with existing sup- 
plies until satisfactory alternative supply arrange- 
ments had been completed, and that a scheme for 
the rationalisation .of the additional freight charges 
throughout the country would be prepared and be 
available in about two months. If an arrangement 
of this kind can be made in a particular instance, 
as a result of direct representations, there seems to 
be no logical reason why the principle should not be 
more generally applied. 

Post-War Hovsine ARRANGEMENTS. 

In a paper which -was read before the Institution 
of Structural Engineers on Thursday, February 27, 
Mr. C. Cocking proposed that an expert committee 
of structural engineers should be formed to prepare 
plans for starting work on the reconstruction of 
houses directly the war ends. Unless this was 
done, he said, Germany might recover before Britain 
did, and so ruin the peace. The need for re-housing 
great numbers of people would be even greater than 
after the last war. There would be an acute 
shortage of bricks and seasoned timber, but good 
supplies of cement and steel would be available. 
Structural engi would have a unique oppor- 
tunity, therefore, to evolve an economic and rapid 
method of house construction on a large scale. 
Mr. Cocking suggested that houses should be 
fireproof, possess an air-raid shelter inside and be 
made warm and weather-proof at a low first cost 
and small maintenance c . To fulfil these 
requirements a house should be built of standardised 
pre-cast concrete units, made under factory condi- 
tions. The walls could he insulated with fibrous 
slag wool, through which hot-water pipes, with 
appropriate panels at intervals, could be run to keep 
the interior warm. The slag wool insulation would 
also make the building more sound proof. The roof 
should be strong. enough to resist penetration by 
light incendiary ‘bombs, and should be capable of 
further strengthening, if necessary. Recent experi- 
ence had proved that pre-cast concrete units of only 
2 in. thickness, made under factory conditions, were 
more effective protection against .weather than 
ll-in. cavity walls with or without rough-casting. 
The air-raid shelters should be partly below ground 
and should be entered from below the concrete 
staircase. 

A National Buitpines Recorp. 
If effect had been given to any of the several 
emeeeninns, Fa.gerl wate Sue, seins Tine 
Arts should be established in this country, there is 
no doubt that the compilation of an official record 
of the many historic and otherwise architecturally 
noteworthy buildings with which the British Isles 
are so richly adorned would have been one of its 
first cares. Opinions may differ widely as to the 
desirability of setting up such a Ministry, but the 
widespread destruction, by German bombs, that 
has befallen this rich heritage during recent months 
must ensure unanimous approval of the action 
now taken, with Treasury assistance, to establish a 
National Buildings Record wherein will be preserved 
the fullest possible particulars of the buildings which 
have been destroyed and of those—of all kinds 
and types—which are still exposed to that danger 
the | and which may be held to deserve commemoration. 
The original proposal was made by the of 
Information to the Royal Institute of British 
Architects, in October last. The Institute lost no 
time in convening a conference of societies and 
individuals interested, and a small committee was 
appointed to consider what action should be taken. 
The result was the production of a detailed scheme 
for the establishment of the Record, which was 
submitted to the Minister of Works and Buildings 
(Lord Reith), who gave the scheme immediate and 
effective support. The basis of the Record’s work, 








posals were put to him by the district coal supplies 
offices, therefore, Mr. Bellamy made representations. 





and Wales, whieh has been proceeding for a number 
of years in the hands of the Architectural Graphic 
Records Committee. The general supervision and 
direction of the work is being undertaken by an 
Advisory Council, presided over by the Rt. Hon’ Sir 
Wilfrid Greene, P.C., Master of the Rolls, to whom 
the Director (Mr. W. H. Godfrey, F.S.A., F.R.1.B.A.) 
and the Deputy Director (Mr. John Summerson, 
B.A. (Arch.), A.R.I.B.A.) are responsible. The 
fullest collaboration is intended with other bodies 
concerned with particular aspects of the work, 
such as the London Survey Committee, but the 
Record also invites the assistance of any societies 
or individuals who may be able to contribute 
information, drawings, photographs, etc., likely to 
supplement effectively the data already available. 
Although a Treasury grant is being made, it is 
understood that financial aid from other sources . 
will be necessary to enable the work to proceed with 
dispatch and to achieve the desired comprehensive 
scope. It is expected that, in course of time, the 
National Buildings *Record will become a national 
institution of considerable importance ; in the first 
place, by aiding in the restoration of damaged 
buildings of architectural merit, and secondly, by 
providing material evidence on which to base 
decisions on what to preserve, what to rebuild and 
what to allow todisappear. Buildings of the present 
day are not excluded from the scope of the scheme, 
if of suitable quality. The Record will be prepared 
to advise owners of valuable buildings, in areas 
subject to air attack, who may wish to have records 
made of their property. Office accommodation is 
being provided by the Royal Institute of British 
Architects, at 66, Portland-place, London, W.1, 

until the Record is in a position to acquire premises 
of its own. 


InpusTRY AND Wak. 


On Tuesday, March 4, the President of the Board 
of Trade made an important statement in the House 
.of Commons, in which he outlined a scheme for 
concentrating the productive capacity of the country 
and thus increasing the war effort. Mr. Lyttelton 
pointed out that the aim of the Government’s 
economic policy was to facilitate the fullest possible 
transfer of our resources to war production ; conse- 
quently, civil consumption must be cut and the 
share of each factory producing goods for this 
market must be correspondingly reduced. This 
situation could be met by allowing all the firms 
engaged in the particular branches of industry 
affected to produce their share in the hope that 
conditions might improve. Such a procedure, how- 

ever, would mean the introduction of part- -time 
working on a large scale. From the of view of 
the national interest this was most urMesirable, for 
the reasons that it would lead to an uneconomical 
use of certain types of labour and would not free the 
factory and storage space which was needed for 
Government use. Moreover, the diminished turn- 
over of individual concerns might have serious reper- 
cussions on prices and would lead to the dispersal 
of working capital. It had been decided, therefore, 
to concentrate production for the greatest practic- 
able export trade and the minimam needs of the 
population in a reduced number of factories, working 
full time.’ The goodwill of the factories that were 
closed down would be preserved and they would be 
kept ready to resume production as soon as possible 
after the war. The Government would facilitate 
this concentration by granting to groups of under- 

takings, which fulfilled the necessary conditions, 

special help to safeguard their requirements of 
labour and raw materials ; but they were unable to 
provide direct compensation to firms whose factories 
were no longer in use. This assistance was expected 
to be forthcoming from the more fortunate concerns 
which continued to work at the full rate. To 
help the Board of Trade to carry out this task, the 
scope of the Export Council would be expanded 
by, inéer alia, increasing the business representation 
upon it. Discussions would also be initiated with 
representatives of employers and employees in 
the industries affected regarding the degree of 
concentration which they should achieve. No 
official list of the industries affected has been issued, 
but from unofficial, if inspired, pronouncements 





which is already actively in hand, is the central 
index of records of buildings preserved in England 





it would appear that the engineering industry will 
not be affected to any great extent. 
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SCIENCE, NATIONAL AND 
INTERNATIONAL.* 


By Dr. A. V. Huu, M.P., F.R.S. 
(Concluded from page 176.) 


WHENEVER State support is given, a buffer 
should be interposed, similar to that provided by the 
University Grants Committee between the univer- 
sities and the Treasury. In our existing Research 
Councils (Department of Scientific and Industrial 
Research, Medical Research Council, and Agricul- 
tural Research Council), working with Government 
funds, the buffer is already provided by the fact 
that the members of the Councils are chiefly 
independent scientific men. The same safeguard 
exists at present with much of our State-aided 
research : we must carefully watch that the strength 
of this safeguard is fully maintained, that it does 
not Lecome a formality, and that the principle is 
consciously extended wherever possible as the 
financial burden of scientific research and develop- 
ment is taken over (as is hound to happen more and 
more) by the State. 

In many of the Departments of Government, 
however, notably those of the Defence Services, 
scientific research is undertaken, on a grand scale, 
which cannot be controlled directly by outside 
independent bodies. In these establishments, par- 
ticularly, the danger of stagnation and complacency 
exists. They are devoted to specific service pur- 
poses, often of necessity secret: and the condition 
of secrecy prevents tliem, in ordinary times, from 
attracting many of the ablest and brightest minds, 
who prefer the freer atmosphere of the universities, 
the possibility of discussing and publishing their 
results, and the recognition of their colleagues result- 
ing therefrom. Consequently, in war, those who 
direct these establishments are often people who 
have arrived at their positions by seniority and long 
service, during which they have been largely isolated 
from the ideas and criticism of current scientific 
thought: it has been difficult for them not to 
become officials rather than working scientists. 
When an emergency occurs, as at present, numbers 
of able men come in, but to posts in which they can 
exert relatively little influence, and their ability 
and imagination may for long be imperfectly used. 
This, indeed, is inevitable under the present system, 
for they have at first no experience of service 
conditions and needs. After a year or two, perhaps, 
longer than ‘necessary, these able people find their 
proper level, but not until much damage has been 
done by lack of imagination and energy in the posts 
they might ave filled before. 

To avoid this trouble—and it is a very real one— 
two main principles may be applied. Firstly, to 
introduce into each department or organisation 
some kind of scientific advisory council, similar to 
that which, on the whole, works so well now inthe 
Ministry of Supply. This council should consist 
partly of independent scientific men, chosen for 
their special knowledge on the one hand, and for 
their wide contact with the scientific community 
on the other: and partly of official scientific people, 
representing not only the department or organisation 
itself, but a variety of other departments, so that a 
good cross-section of official knowledge and experi- 
ence is available. And secondly, in ordinary times, 
to arrange for regular interchange of personnel 
between the Government research establishments 
and organisations, and the universities and other 
independent institutions in which research is carried 
on. 

I know that this second proposal will shock some 
of those who have lived in the traditional secrecy of 
Service science ; but it is right, all the same. Why 
should not a chemist or mathematician from Wool- 
wich, a physicist from the Signal School, an engineer 
from the Royal Aircraft Establishment, go back 
as a lecturer or professor to a univerity, or to the 
research staff in a commercial laboratory ; just as a 
physiologist from the National Institution for 





* Address on “ Science, National and International, 
and the Basis of Co-operation,” delivered at the Annual 
General Meeting of the Parliamentary an Scientific 
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Medical Research, or an aeronautical engineer at 
the National Physical Laboratory, or « zoologist at 
the Marine Biological Laboratory at Plymouth, 
may do? And why should not the research workers 
in Government laboratories be just as regular 
attendants at the meetings of scientific societies 
as those in other institutions ? I sometimes thought, 
before the war, how good it would be to take a 
mission, harmonium and all, to one of the most 
important—and the most dead-alive—of these places 
and try to stir upa little general scientific enthusiasm, 

It is difficult to get over vested interest and 
tradition in these things. As regards the first 
desideratum, that of an independent scientific 
advisory council within the framework of a Govern- 
ment organisation, from a department where it 
does not exist already we are apt to get the reply 
from the political head or the permanent secretary, 
“When we want scientific advice, we can always 
go to Sir X.Y.,” not realising that. Sir X.Y. has sat 
in an office for years and that, anyhow, he cannot 
be knowledgeable on everything. Or we are told 
that the department has an excellent scientific 
organisation of its own, which has, in fact, gone on 
without any expert criticism for many years, saved 
indeed from criticism by its well-preserved secrecy. 
Or it is said, ““When we want scientific help, we 
can turn to the D.S.1.R., the M.R.C., or the A.R.C., 
as the case may be.” Those excellent bodies can, 
in fact, do much, but they cannot do more for 
other departments than answer specific questions. 
A large part of scientific work lies in formulating 
the questions to be asked, and that cannot be done 
except by people who are in close personal touch 
with the actual needs. A family doctor, in fact, 
is wanted, to watch over the scientific health of 
the department: to call in a consultant alone at 
intervals is little use ; the family doctor must be 
available to realise the need and to understand the 
situation of the patient—then the consultant's 
advice is valuable. The three research councils 
garded as consultants, excellent and 
essential ones ; but they do not make it unnecessary 
to have independent advice within a department. 

As regards the second desideratum, that of a free 
interchange of personnel, backwards and forwards, 
between Government establishments and _ the 
universities and other outside scientific institutions, 
the first need is for a common .pension scheme. 
All scientific workers, whether in the universities, 
or in commercial laboratories, or in Government 
employment, should come under the Federated 
Superannuation System for Universities (F.S.S.U.) 
as do those employed by the three research councils 
(D.S.LR., M.R.C., A-R.C.). Then the departments 
should insist on sending their people away at inter- 
vals, to carry on research elsewhere and to refresh 
their souls in institutions outside. Conversely, the 
departments should invite outside scientists (natur- 
ally under proper safeguards of secrecy when neces- | 
sary) to work for corresponding periods in their 
establishments. The advantage of this second step 
would be that the importance and interest of the 
problems which are being tackled in Government 
establishments would ‘be more commonly realised, 
and better men would be inclined to take part in 
their solution. In the defence Services, a reserve of 
officers and other ranks is an essential part of an 
efficient organisation for war: in the scientific 
services similarly, a reserve of research workers, 
for the case of emergency of any kind, would seem 
to be equally essential. I'am not thinking only of 
war ; other emergencies occur, requiring the sudden 
application of scientific knowledge and method. 
It would be simple and not very expensive to build 
up such a reserve of scientific talent, available for 
service when needed, and in so doing to introduce 
a new spirit and a new outlook into Government | 
scientific establishments. 

One great advantage of working in the scientific 
establishments, either of the Government or of a 
large company or corporation, is the fact that equip- 
ment is not limited below the minimum that is 
necessary for efficiency. In most of the free institu- 
tions, money for research is notoriously short. 
One of the great needs of research is better financial 
support, and in the relative poverty of charitable 
people and bodies, to which I fear we must look 
forward for some time, this support will have to 











come from the State. One hears viii made, 

for example, for a national research council to be set 
up to administer grants for research. In considering 
such proposals, we should be wise to remember three 
principles : (a) that a powerful buffer is required to 
prevent the State from interfering with the integrity 
and independence of research, and to save research 
from being over-planned and directed by officials 
sitting in Government offices ; (b) that it is often 
better to ask existing and experienced agencies, 
which we know to work, to undertake new jobs, 
in spite perhaps of apparent imperfections in their 
organisation, rather than to allow our young 
revolutionaries to scrap the old and set up new 
schemes, cleaner on paper, but untried ; (¢) that the 
chief value of research grants will often be to young 
and comparatively unknown people, so that, as far 
as possible, devolution of allocation should be 
adopted, and the responsibility left to the university 
or other institution in which they work and where 
they are known. 

For my part, as regards research in the univer 
sities, I should feel inclined, if a Governnient fund 
of, say, one million pounds were available for 
scientific research, to ask the University Grants 
Committee to allocate it to different universities 
as they do the larger sum of two and a quarter million 
pounds of the Treasury grant. Each university 
would then deal with the disposal of the sum allotted 
to it, in much the same way as the Royal Society 
does with the Government grant for Scientific 
Investigations ; and as, in the last few years, the 
University of London has already done with a sub- 
stantial fund which it has put aside for this very 
purpose from its own resources. It is true that, of 
the Treasury grant of two and a quarter millions 
allotted by the University Grants Committee, a 
considerable part goes ultimately to research ; or 
at least to maintaining the people and the institu- 
tions by whom and in which research is done. 
I know, however, from long experience, both per- 
sonally and by helping to administer the Royal 
Society grant, the great advantage to the individual 
and to the institution where he works, of the possi- 
bility of obtaining a grant, possibly large, more 
often small, for a specific research project ; to be 
expended by the young research worker (or the older 
one) at his discretion and not merely by the depart- 
ment. What the University of London has made 
a start in doing in this way, following the example 
of the Government Grant for Scientific Investigation, 
administered by the Royal Society, can be done by 
other bodies ; but money will be required. In the 
days of straitened circumstances which we cannot 
but foresee ahead, it must come from the State if 
scientific investigation is to be kept up—as it must 
be ; and the natural body to allocate it to its different 


.| claimants among the universities would be the 


University Grants Committee. In this way we 
could avoid creating new and untried machinery. 

For research in industry, in medicine and in 
agriculture (apart from their overlap with university 
institutions) the machinery for similar grants exists 
already in the three Research Councils; with 
extended financial provision from the Treasury, if 
necessary. In industry, at least part of the sum 
required should be subscribed by the industry itself. 
as it is at present with the Research Associations 
devoted to various subjects and working in co- 
operation with the D.S.I.R. The personal grants 
given at present by the D.S.1.R. for researches “ of 
particular timeliness and promise” are of great 
value, and could with advantage be extended. 

IT have tried to cover a large field in a very short 
time, and have been forced to deal for the most part 
with principles rather than details. I have omitted 
all reference to the pay and status of scientific 
people : the people themselves and the conditions 
vary widely, and for some men too much security, 
just as well as too little, may diminish their useful- 
ness and initiative. I have not referred to the 
question of grants for students training for research, 
or of provision for weeding out those who show no 
scientific capacity; nor have I even mentioned 
scientific education, which would require a lecture 
toitself. And, lastly, I have not ventured to discuss 
how the scientific resources of the nation at war 
could be better utilised. That might involve not 
only the usual items of criticism and the usual items 
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of defence which we have all heard, but also—if 
properly undertaken—an exposure of facts which 
must at present be kept secret, and of difficulties due 
to the personal peculiarities of individuals. Unfor- 
tunately, when science comes, as it must come 
in war, into direct touch with action, it finds 
itself thwarted by intrigue, upset by unscrupulous 
exploitation of social and tical connections. 
surrounded by personal ambitions and j 

These provide no small part of the difficulty in the 
way of utilising our great scientific resources to the 
full. Blessed are they who remain innocently in 
their laboratories and grumble : for it is a thankless 
task to try to get things right. 

One last word. In recent years a number of bril- 
liant revolutionaries, filled with po'itical zeal but 
without experience of affairs, have won great fame 
and applause by showing how Science is going to 
change the face of Society. The public is inclined 
to place these gentlemen on the same intellectual 
pedestal as Einstein, supposing that their science is 
as great as their chatter. The more responsible 
members of the scientific community are a little 
frightened by these activities—not because 
grudge their colleagues their easy fame, but because 
the impression is put about that scientists as a 
whole claim to be allowed to dominate policy: 
and so resistance is aroused to their more modest 
suggestion that they ought to be consulted. If 
these remarks should reach the ears of those 
on whom the task of formulating public policy 
falls, they can be reassured. The majority of 
scientific men are quite reasonable and have no 
grandiose ideas. We know our own limitations— 
as we are well aware of yours. All we ask is that we 
should be considered as equals in a common task— 
not merely as superior technicians paid to dish up 
the magie which you order, 








LETTERS TO THE EDITOR. 


CHARACTERISTIC DESIGN 
FACTORS FOR PUMPS. 


To THe Eprror or ENGINEERING. 


Srr,—In his letter on “ Characteristic 
Factors for Pumps,” in your issue of January 31, 
page 95, Mr. G. Ure Reid suggests that the velocity- 
head correction which is provided for in British 
Standard Specification No. 599 and its later versions, 
is only a dodge to claim a higher efficiency. 

It may help to clear up the if the following 
case is considered by way of illustration : Compare 
two pumps, each delivering, say, 2,500 g.p.m. and 
having 10-in. discharge branches, but the first 
having 12-in., and the second 10-in., inlet branches ; 
with this exception, the two pumps are identical. 
It can hardly be doubted that the second pump 
would show an absolute suction head lower by the 
full velocity-head correction of 1-2 ft. compared 
with the first. Actually, the total head, and 
therefore the efficiency of the second pump, would 
probably be slightly reduced by extra losses in the 
inlet passages but, so long as such extra losses 
were less than 1-2 ft., and the velocity-head correc- 
tion were not applied, the second pump would | 
appear the more efficient ! 

This argument presupposes that suction conditions 
are not so extreme that a 10-in. inlet branch is 
impossible but, fortunately, most pumps do not 
have to work on their suction limit. 

Yours faithfully, 





who may not know where to look for correct explana- 
tions. Few libraries, however, are without a copy 
of Sir George Darwin’s book on “The Tides and 
Kindred Phenomena in the Solar System.” In it, 
he shows simply and clearly how the tidal forces 
arise. The method he uses should appeal to engi- 
jertie, a fyeats of tho Sense seizing. foam the 
revolution of the earth about their 


z 


An alternative explanation of the forces, following 
Newton’s exposition, takes account of the relative 
forces on the earth and water. The rigid earth can 
be considered as subject to the force at its centre, 
whereas the water on the earth’s surface is subjected 
to the attractive forces there. If these 
were equal to the force at the centre, there would 


they | be no relative force to cause relative movement, but 


in actuality the forces at the earth’s surface nearer 
moon are greater than that at the centre, and 
than the forces at the earth’s surface 
the moon. If we take the relative 


are 
directed towards the line of centres of earth and 
moon. Under these eamponents of tractive force, 
and under certain idealised conditions on the earth, 
the water would accumulate at opposite ends of 
the earth on the line of centres, and this would 


wap Remmiaiilige ste aieie of petesic. 
of the earth, the distebution of land-masis, et. 


are allowed for 
Yours faithfully, 
A. T. Doopson. 


Liverpool Observatory and Tidal Institute, 
Birkenhead. 
March 1, 1941. 








THE INSTITUTION OF 
MECHANICAL ENGINEERS. 


(Concluded from page 174.) 
MecuantcaL Lavncnrxe or Liresoats. 


Tue latter part of the annual general meeting of 
the Institution of Mechanical held on 

i of the noes and 
discussion of a paper by Lt.-Colonel P. H. Johnson, 
C.B.E., D.8.0., entitled “ The Mechanical Require- 
ments of the Royal National Lifeboat Institution.” 
The reading of the paper was followed by a short 
einematograph film showing the actual launching 
of a lifeboat by the tractor gear described. We 
commence to reproduce the paper, in abridged form, 
on page 198. 
The discussion was by Capt. A. G. Brem- 
ner, of the Royal National Lifeboat Institution, who 
said that the subject would, no doubt, be novel to 
many of those present, and, therefore, of some 
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A PROBLEM IN TIDAL MECHANICS. | 
To THe EpiTor or ENGINEERING. 
Srm,—The letter by W.J.T. in your issue of 


February 21, page 154, is on familiar lines of mis- 
understanding of the tidal forces, yet few subjects 
have been so carefully presented as this, by scientists 
from Newton onwards. It is unfortunate that non- 
scientific ‘‘ explanations *’ continue to be issued from | rolling 
time to time, as these confuse the issues for students, 





interest. The paper, in conjunction with the film 
following it, gave a very fair idea of the problems 


| to be overcome in launching a lifeboat from a beach. 
| It might be objected that the film showed calm 


weather, but in the stormy conditions under which 
most lifeboats had ‘to be launched, it would have 
| been impossible to take a film at all. It would be 
| clear, however, that it was necessary for the launch- 
ing tractor to be practically submersible. He was 
a little puzzled as to one argument which seemed to 
be advanced in the paper, viz., that when the 
wheels of the lifeboat carriage were at rest a greater 


load could be supported. than when they were | pads 


. Actual experience showed that when the 
tractor had to stop for any reason, if the ground 








were wet or under water, the wheels tended to go 
down. With a fairly long pause it was difficult to 
get the carriage and tractor started, even when the 
latter was in low gear. The girder track with rubber- 
jointing had increased enormously the possibility 
of using lifeboat and tractors on beaches. 
The old types of Tipping plate, though occasionally 
satisfactory, were not always so, and the tractors 
used, viz., old agricultural tractors converted 
and made watertight, had very little drawbar pull, 
as well as a tendency to dig in at the back. The 
track evolved by the author of the paper resulted 
in a very much lighter rolling resistance and greater 
engine power was available at the drawbar since 
there was less work expended in bending the track 
round its rollers. With these improvements it was 
now possible to handle heavy motor lifeboats on 
beaches where, hitherto, only those weighing from 
2} tons to 3 tons could be employed. The motor 
lifeboat could, therefore, be stationed on coasts 
where they could not formerly be employed. 

The method of rendering the tractor waterproof 
was not adopted without serious consideration. The 
engine of the motor lifeboat was thoroughly water- 
tight ; anything less might lead to disaster, but 
this meant the adherence to one type of engine and 
that an expensive one, though very safe. If, how- 
ever, this engine were embodied in a new type of 
tractor, the cost would be almost prohibitive, so they 
had to do what they could with the engine already 
fitted to the type of tractor used. Fortunately, this 
was not a difficult task. The transmission unit was 
made satisfactorily watertight and such parts as 
sparking plugs, magnetos, and so forth, were enclosed 
in a small casing, which was watertight and also 
readily accessible. They had to thank the author 
for these satisfactory arrangements. The speaker 
thought the author had done himself less than justice 
in saying that the early trials of the tractor were not 
by any means satisfactory. Certainly they were not 
exactly what the Lifeboat Institution wanted, but 
they were promising and the author’s experience had 
been valuable in overcoming such difficulties as the 
tendency for the tractor to dig im at the back. 
With regard to larger equipment, carriage-borne 
lifeboats had been limited previously to 35 ft. 6 in. in 
length by 10 ft. 6 in. beam, and a weight of from 
6 tons to 8 tons. Twin-screw lifeboats with a weight 
of from 8 tons to 8} tons, with a correspondingly 
heavier carriage, were now being discussed, so that 
instead of a load of 11 tons, there might be one of 
13} tons, a weight which it would have been impos- 
sible to consider before the introduction of the 
girder rubber-jointed track. 

Major-General A. E. Davidson, C.B., D.8.0., 
past-president, first referred to the difficulties of 
launching boats from muddy beaches and those 
consisting of soft sand cut up by runnels of water, 
and then said that the solution of the problem of 
both tractor and carriage lay in not breaking up 
the surface of the ground, especially when it was 
soft. It was important not to have sharp edges 
on the face of the tracks, as these acted virtually 
as milling cutters and broke up the surface of the 
ground. General Davidson then exhibited a slide 
showing the approximate ground pressure in pounds 
per square inch of various types of vehicle, the 
sinkage'in the ground being in all cases 1 in. Going 
back to 1850, an old Boydell tractor with wide 
planks under the wheels gave a ground pressure of 
11 Ib. to 15 lb. A Bottrill tractor under similar 
conditions gave a pressure of 20 Ib. In the South 
African War of 1900 the only available way of re- 
ducing the ground pressure was that of increasing 
the width of the tractor wheels up to 24 in. and 
over. The ground was, however, as high 
as 40 Ib. to 80 Ib. The real conquest of soft ground 
came with the advent of the very low-pressure 
eae tyre, which gave a pressure ot 20 Ib. 

of a war tank might range between 
19 19 ie and 25 lb. The horse was a bad animal for 
crossing soft ground, its hoof pressure being 20 lb. 
to 25 Ib., and the sharp-edged shoes destroying the 
surface. The camel, on the other hand, was good, 
the ground pressure exerted by it being only 
7 lb., and the soles of the feet were provided with 
which tended to consolidate the ground 
instead of breaking it up. For a man wearing ski 





in soft snow the pressure was 0-75 lb. The tractors 
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now being taken over the sands were at least three 
times as heavy as the earlier ones and the diffi- 
culties of the problem were thus increased. It 
should be remembered that the reaction to the for- 
ward movement of the tractor must be provided 
by the ground surface, and it was important that 
the track of the tractor should not break up this 
surface more than could possibly be helped. 

The next speaker, Mr. R. Borlase Matthews, first 
commented on the very difficult conditions obtaining 
on some beaches and then observed that he thought 
the author had not emphasised sufficiently the 
importance of the use of rubber for the track pin 
connections described in the paper. He had had 
opportunities of observing the operation of tracked 
vehicles of various types and had been struck by 
the great wear and tear on the track links. To 
the farmer the matter was of importance, the condi- 
tion of the ground was at times very bad but plough- 
ing had to be done and it was also important to keep 
the tractors in operation for more days in the year. 
He thought the type of track outlined in the paper, 
with rubber-protected joints to eliminate the 
otherwise serious wear, would enable some step 
forward to be made. It was possible, moreover, 
that the size of lifeboat might be increased, say up 
to 20 tons, in which case the lessons already learned 
would come in very useful for the new designs 
which would be called for. 

The question of the theory of rolling resistance 
was discussed briefly by Mr. A. C. Butcher, who 
then dealt with some points of constructional detail. 
The capstan mentioned by the author as being 
situated at the back of the machine had its drum 
on a vertical axis. This was a very desirable feature 
as it allowed the tail end of the warp to be taken off 
at right angles to the longitudinal axis of the machine 
and gave the operator a very clear view of the load 
being hauled. The pull must be central with regard 
to the tractor, otherwise slewing would occur and 
the tracks would break up the ground. Like the 
previous speaker, he hoped that the author would 
give some additional particulars of the rubber- 
jointed track, such as data referring to the rolling 
resistance of that track as compared with, say, 
that of the conventional pin-jointed type, on concrete 
or hard asphalt and soft wet sand. 

Mr. G. 8. Selman considered that the principle of 
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the tractor and carriage might prove of considerable 
use to boat-builders. His own firm usually launched | 
motor boats on a wooden cradle supported by a/| 
number of cast-iron wheels down a prepared concrete 
slipway. While this practice was satisfactory at | 
first, when the boats were small, the resultant wear | 
on the slipway with boats of about 40-tons weight 
was formidable and it was not easy to get concrete 
repaired in these days. If it were possible to adapt 
the author's girder track to such a launching cradle, 
a concrete slipway could be dispensed with and the | 
boats could, im addition, be launched at any state | 
of the tide. There were, however, certain difficulties ; 
for example, the projecting propellers of the ordinary 
motor boat were more liable to damage than those 
enclosed in tunnels. He would suggest that the 
tractor equipment might also prove very useful in| 
salving beached boats and that an emergency 
boat-building yard could be easily extemporised if | 
there were no need to consider permanent launching | 
facilities. 

Colonel Johnson was able only to make a brief | 
reply in the time available. Captain Bremner’s | 
point about the weight-carrying capacity of a wheel 
at rest and one in motion need not be gone into, as 
the treatment of this question in the paper was 
largely academic. General Davidson’s figures were 
of great interest and he agreed with him as to the 
importance of not breaking up the ground surface. 
He thanked Mr. Borlase Matthew and Mr. Butcher 
for their contributions and said that Mr. Selman had 
raised questions which called for careful considera- 
tion. 











ASSOCIATION OF AMERICAN RAILROADS.—The annual 
meeting of the Mechanical Division, Association of 
American Railroads, will be held at St. Louis, Missouri, 
U.S.A., on June 19 and 20. There will be sessions on 
each day, from 9.0 a.m. to 12.30 p.m., and from 2.0 p.m. 
to 5.0 p.m., at the headquarters of the meeting, the 
Hotel Jefferson. The programme and the reports of 
committees will be sent to the members by the Secretary 
of the Division, 59, East Van Buren-street, Chicago. 
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METHODS OF EXCAVATION.* 
By Wuttam Barnes, M.I.Mech.E. 


Wuew the Suez Canal was constructed, the excava- 
tion was done mainly by endless-bucket excavators, the 
only type of excavator available at that time. If the 
work were to be carried out at present there is little 
doubt that Diesel-engined draglines of the walking 
type and tractor equipment would be used almost 
exclusively for the dry excavation, and suction dredgers 
for the wet. Upon the Manchester Ship Canal a few 

-bucket excavators were emplo but most 
of the excavation was done with the old steam navvy. 

At present, it would probably be carried out by 
Diesel-engined full-circle shovels, chiefly for the 
sandstone rock, supplemented by draglines and tractor 
equipment where the conditions were suitable. Upon 
the Panama Canal heavy full-circle .quarry-type 





* Dugald Clerk Lecture entitled “‘ Methods of Excava- 
tion Work at Home and Abroad,” delivered before The 
Institution of Civil Engineers, on Tuesday, November 19, 
1940. Abridged. 


| Shovels, electrically operated, would most likely be 
substituted for the railroad-type steam shovels for most 
of the excavation, especially in the Culebra cut, supple- 
mented by Diesel-engined draglines, medium-sized 
Diesel-engined shovels, and tractor equipment. Upon 
the Sukkur scheme no useful substitute could be made 
for the draglines, which were so successfully employed, 
but Diesel and electric or Diesel-electric power would 
certainly replace steam-power upon the large lines, 
as the boilers were a considerable source of trouble and 
much time was lost owing to the difficulty of obtaining 
suitable feed-water and of keeping them supplied with 
the quantities of coal they consumed. Tractor 
equipment would also be employed. The smaller 
Diesel-engined draglines used on the distributory 
canals could not be improved upon, as they were ideal 
in almost every respect. 

Considering mining and quarrying, the largest and 
best-known iron ore deposits in Europe are situated 
in the north of Sweden, about 100 miles north of the 
Arctic Circle in Swedish Lapland. The open-cast 
workings consist of three levels or benches, each about 
50 ft. high. A general view of the Kiruna mine is 
given in Fig. 1, on this page. To obtain access to the 
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ore, @ hanging wall of heavy hyry rock must first 
be removed. It is excavated my arge electric shovels, 
loaded into 25-ton side-dump cars, and dumped on the 
side of the hill. To enaple the electric shovels to a 
with it, it must be well blasted and broken u 
excavators were first used at Kiruna, full- stocks electe electric 
quarry-shovels of German make were employed. These 
were followed by eight Bucyrus rai -type shovels. 
The full-circle shovels were, however, found to be much 
more suitable for the working conditions on Kiruna- 
vaara, and a number of Bu -Erie 4-cub. yd., 
120B, full-circle shovels mounted on caterpillar tracks 
are now used. The latest and most suitable type of 
shovel now in use is the 170B, 5-cub. yd. Bucyrus-Erie. 
One of these shovels, electrically-o rated, is seen at 
work in Fig. 2, opposite. It is ar in design to the 
120B, but is equipped with a larger bucket and is 
heavier and much more powerful. 

The Australian iron-ore mines owned by the Broken 
Hill Proprietary Company, Limited, are 
iron-ore mines, which have been highly and efotnt 
mechanised. There are four deposits, situated ap 
mately 42 miles south-west of Post Augusta, 
Australia. The ore, which outcrops in three hills, 
rising 400 ft. to 700 ft. above the surrounding plains, 








Yp. Stripping SHovet anv 3}-Cus. Yp. Dieaine SHovet. 


appears in huge masses with little or no vegetation 
or overburden to obscure it. Hand-working methods 
were employed until 1919, when two l}-cub. yd. 
Bucyrus steam-shovels were In 1 
the requirements of the Broken Hill Company increased 
so rapidly that it was decided to purchase larger and 
more efficient shovels, with ouitable-c crushers, all electri- 
cally driven. At present, most of the output is being 
obtained from one section, in which the ore is being 
won by taking two deep slices or benches from the 
top of the deposit ; these are at present about 100 ft. 
high. A third bench is being agen ig oh and equipped. 
Three 120B Bucyrus-Erie 4-cub. yd. full-circle electric 

quarry-shovels are used to load the iron ore after it 
has been thoroughly blasted and broken down out of 
the face. Each of shovels has an a digging 
capacity of about 400 tons per hour. The ore is loaded 
into 30-ton side-dump cars which are hauled, in trains 
we Ste 00. Oe, See plant by 22}-ton, 
100-h.p. electric locomotives. It is then tipped from 
the cars into the hopper of a crusher. 

The United States obtains 85 per cent. of its iron-ore 
th} output from about 100 open-cast iron mines, the 
Mesabi range, situated in the. Lake Superior area in 





North-West America. The Hibbing mine in this 


region is the largest open-cast iron-ore mine in the 
world, being more than 3 miles long, 1 mile wide, and 
350 ft. deep. Since it was opened up in 1895, about 
215 million tons of ore and 110 million cub. yd. of cover 
have been removed from it. Until about 1924, the 
standard railroad-type of steam shovel was usually 
employed, both for removing the cover and for digging 
the ore, supplemented by long-boom steam shovels 
for During the busiest part of the ore season 
some 0! the long-boom strippers were also used to dig 
the ore. In 1924-5, the full-circle electric quarry- 
shovel was introduced on the Iron Range. The first 
machines were for use as ore-loading shovels, 
but their ability to move about the pit on their cater- 
pillar tracks, and their full-circle swing, led to their 
use as stripping shovels as well as for loading ore. 
A 4-cub. yd. electric shovel at Mesabi iron range is 
shown in 

The open-cast ironstones of Great Britain are almost 
all in the Jurassic Measures and stretch in broken lines 
from ham and Scunthorpe, in North Lincoln- 
shire, to South Oxfordshire. Most of the deposits 
are comparatively small and scattered, and this, in 
many instances, limits the outputs. Many of the 

properties are worked by iron and steel companies under 
leases which stipulate, among other things, that the 
land from which the ironstore has been removed must 
be “ restored "’ so that it can be put back into cultiva- 
tion. 

The overburden or cover which must be removed 
to obtain access to the ironstone varies from sand to 
bedded from a few feet in depth 
to as much as can be economically removed. At 
present, the maximum depth worked is 86 ft., with only 
6 ft. to 8 ft. of ironstone; and this necessitates the 
employment of large machines and efficient methods 
to make the operations economical. At one time, 
all the cover was removed and the ironstone was got 
by means of hand labour. Later, excavating machinery 
was brought into use both for stripping the overburden 
and for digging the ironstone. At the commencement, 
steam navvies gf about 2-cub. yd. capacity were 
employed for digging the stone. Similar machines 
were used for stripping, standing on the ironstone, 
working in conjunction with inclined belt- and skip- 
transporters which dumped the excavated overburden 
on to the ground from which the ironstone had been 
removed. Then came the introduction of long-boom 
shovels, and later draglines. The advantage of 
these machines is that one machine combines the 
two operations of excavating and transporting. 

Diesel-engined and electric machines are rapidly 
replacing the old steam machines. The working costs 
are considerably lower, and the difficulty and cost of 
supplying the steam machines with the necessary 
supplies of coal and water are avoided. The largest 
ironstone diggers in use are electrically-operated 
shovels with 3}-cub. yd. dippers or buckets. With 
these machines outputs of from 2,000 tons to 2,500 tons 
per working day of 8 hours are obtainable. In most 
mines, however, smaller outputs, ranging from.500 tons 
to 1,000 tons per day, are required, and therefore, 
depending upon the oy required, power shovels of 
from 1 cub. yd. to 2$ cub. yd. capacity abe used. 

Stripping the overburden presents the biggest 
problem because of the wide variations in the depth and 
hardness of the material. Many mines are still usi 
steam shovels and transporters. Long-boom electric 
shovels and draglines are, however, rapidly replacing 
shovels and transporters. Between 20 years and 
30 years ago combined excavators and transporters 
were introduced. These worked very well, but their 
digging-depth was limited to about 25 ft. 

The largest stripping shovel in Great Britain is 
the Ransomes and Rapier 5360, which has a 9-cub. yd. 
bucket and a dumping radius of about 100 ft. This 
machine, with rail-wheel mountings, weighs nearly 
500 tons, and will deal with about 50 ft. of overburden 
Pa = pre ta yd. to 3,000 cub. yd. per 8-hour 
shift, the exact quantity depending upon the nature 
and depth of the cover. A number of these installa- 
tions are in use in Great Britain, working in advance 
of 100-RB Ruston-Bucyrus 3}-cub. yd. electric shovels 

the ironstone. A 9-cub. yd. stripping shovel is 
seen in the background of Fig. 4, on this page, with 
a 3}-cub. yd. digging shovel in the foreground. The 
latest developmeat of stripping machinery is the 
walking-type dragline, fitted with a walking device in 
place of caterpillar mountings. The chief advantage of 
the walking line for stripping ironstone is that for 
machines of equal weight, . r booms or larger 
buckets, or both, can be fitted. Di During the year 1940 
four draglines of the w: type have been put to work 
in the ironstone fields, and four more have been ordered 
from the makers. Another development during 1940 
was the introduction of tractor-scraper equipments 
for opening up ironstone deposits paratory to 
the installation of a dragline for stripping and a shovel 
for digging, or of a dragline to combine the two 
operations. 

(Jo be continued.) 
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LABOUR, NOTES. ’ | importance in securing successful production in part 
ee through the employment of women Workers, *** Though 
It was announced on Friday last week that the | women have proved themselves,” it is observed, “ able 


Minister of Transport is to béconie the employer of all | to do almost any type of work, careful consideration 
the registered dock workers in Liverpool, Birkenhead, | should be given, in’ aialien the defence programme, 
Manchester, Preston, Garston, Bromborough, Ellesmere | to their employment on processes where they have 
Port, Partington, Widnes, Ruineorn and Weston Point. | been found to be most efficient. Altogether, women 
It is ‘proposed, it was added, to transfer the dock | workers have an important part to play in such a 
workers in the Clyde area to the employment of the | programme.” . 

Minister of Transport at an early date. The scheme | 
for the English North-Western area will come into | 
operation “at the beginning of the pay week which | —haracteristics of the job must be suited to the woman’s 
commences next after Monday, March 10,” and its | 


Wipes tn 06 exttene the quishey ennt-speied ‘al vhigs’ty | "TSE eens Bee hewn Sed wamen Se 
iY ‘ rtain t rk ic . Fore: ‘ 
port. Explaining the arrangement, Mr. Bevin, the |), ae Ons bee eee. See connges 


Minister of Labour and National Service, said that the | —_ bebe  ~ —hedgpeiad i So yphen prenp Soap! 
ports in the area had accepted it. It was a piecework | jioht instruments (such jobs as inspection of castings 
system. There would be a minimum standard as a | and finished parts, routine powder analysis and testing 
guarantee for the 11 turns and, with payment by results, | .jectrical equipment); (6) in work requiring mani- 
the men would be remunerated for their extra efforts. pulative dexterity end speed, but permitting the 
The scheme gave dockers security and adequate payment | yorker to set her own tempo and to work in a sitting 
for their jobs. There would be interchangeability ; the | position (such jobs as bench work calling for laying out 
men would put their hand to anything that needed | of work for machine operators, assembling delicate 
doing at the port without stopping to argue or waste | instruments and machines, loading scales and filling 
time. The management had been asked to use thet | powder bags); (c) in work requiring skill and little 
organising ability to get the best results. The men | strength, either in handling parts or in setting up 
would be working not for employers in the old sense | machines (such jobs as work at drilling machines and 
but for the community as a whole, in order to win the lathes, milling machines and grinding and polishing 
war. | machines operating on small parts). They can also 
. = . | operate large machines successfully on heavy work 
An opportunity to join the scheme is offered to all| when the work, whether done by men or women, 
men available for dock employment this week, and to| requires the use of lifting devices and pneumatic 
any other dock workers whom the Minister, on the | chucks.” , 
advice of the labour superintendent, may later take 
into employment. Any man unwilling to accept 
employment under the Minister of Transport must | 
notify the fact and surrender his port registration 
book. Each man must accept any employment offered 


Continuing, the bulletin says:—‘‘ The physical 


The British Minister of Labour and National Service 
has made an Order under which the Chief Inspector of 
Factories can require any contractor, undertaking 
building operations or works of engineering construction 


to him in connection with the handling of coal or cargo, 
clearance of débris, fire-prevention services, or any 
other work considered necessary for the clearance of 
the port aréa. If required, a man must work a mini- 
mum of 11 turns a week—a tarn consists of four hours, 
day or night—and also such additional turns (including 


in the erection of a munitions factory, aerodrome, 
defence works, or similar works on behalf of the Crown, 
to make arrangements to the inspector’s satisfaction 
for the employment of officers for the supervision of 
the welfare and safety of the persons employed, and 
to provide at, or in the immediate vicinity of, the site 
of the works sufficient and suitable canteen facilities 


Saturday afternoons) as the labour superintendent 

iders y and reasonable. The guaranteed 
minimum payment will be, as has been stated, for 
11 turns a week at the agreed port rates. Saturday 


where hot meals can be bought by the workers. The 
Order does not apply automatically, but enables the 
\ or Chief Inspector of Factories to give directions which 
afternoon work will always be additional to the guaran- | wj]] become legally binding. It is hoped that con- 
teed weekly wage. For Sunday work, one half of the | tractors generally will take these safety and welfare 
time workers’ rate will be added to the piecework | measures without it being necessary to resort to legally 
earnings, but existing piece rates will not be affected. binding directions. 
Absentees will lose the wage guarantee for the week ; | 
there may also be disciplinary action. Employment| The National Union of Railwaymen, the Assqciated 
will be terminable by one week's notice. | Society of Locomotive Engineers and Firemen, and 
/ | the Railway Clerks’ Association formally decided, on 
| Friday last week, to proceed with their claim for a flat 
There will be registration of “ approved employers " | rate increase of 10s. a week in wages and salaries. The 
—master stevedores, master porters, etc. Each week | next stage in the procedure will be consideration of the 
the employer will have to pay to the Minister the | claim by the Railway Staff National Council. 
gross wages earned by each man and also a percentage | 3 
extra, to be credited to the management fund. The | 
intention is that the scheme shall be self-supporting.| An Order issued on Friday last week by the Minister 
An approved employer will also have to keep the |of Labour and National Service calls for the regis- 
Minister indemnified in respect of all accident-compen- | tration at Labour Exchanges on March 17, 18 and 19, 
sation schemes, etc. Where the Regional Port Director of skilled craftsmen who formerly worked in ship- 
has determined the charges to be made for any services, | building yards and are now in other employments, and 
an employer must not charge more. It is not intended | also men following the same trades in other industries— 
to interfere with the freedom of choice between approved | they are specified in the Order—who after a little 
employers which shipowners and traders now exercise. | training could do ship work. The object is to find 
Joint committees are now fixing piece rates where | out where these workmen are and what they are doing, 
suitable, with a general datum level 10 per cent. below | and if their present employment is of less importance 
average pre-war output. It is understood that the | nationally to move them. The Order applies to all 
existing registration machinery for the men will con-| men 20 years of age and over who at any time within 
tinue, and that continuance of registration will depend the last 15 years have been engaged for not less than 
on membership of the Transport and General Workers’ | 12 months in any of the named occupations. Only 
Union. }men who on February 24 were employed in ship- 
| building or ship-repairing (including marine engineering 
It was stated after a meeting in London last week | in a shipyard) are exempt from the obligation to register. 
of the General Couneil of the Trades Union Congress | Men of the Home Guard must register, but not men 
that the request for revision of the Trade Disputes and | serving with any of the Armed Forces. 
Trade Unions Act is to receive the * early consideration” | 
of the Government. Discussions have taken place | 
recently with the Government on the General Council's | 




















Sir Allan MacGregor Smith, who died in London on 


request for legislation to place the unions in “ a legal February 21, played a prominent part in the building 
position not less favourable than that which obtained | up of the organisation which is now known as the 
hefore 1927.” | Fngitieering and Allied Employers’ National Federation. 


iii He was first associated with the undertaking at or 

According to the International Labour Review, a| about the time of the 1897 lock-out, and when its 
publication of the International Labour Organisation, | headquarters were moved from Glasgow to London 
increasing employment opportunities as a result of | he succeeded Mr.—now Sir—Thomas Biggart as secre- 
large-scale defence activities in the United States, have | tary. Later, he was appointed chairman of the Manage- 
turned attention towards the participation of women | ment Board, and as such was the employers’ repre- 
in defence industries. Conclusions have been drawn, | sentative in all the difficult negotiations with the trade 
it is stated, from the experience gained by the American | unions until his retirement on medical grounds in 1934. 
Women’s Bureau in studying the employment of | During the 1914-18 war, he was a member of many 
women during the last World War‘and the succeeding | Government Commissions and Committees, and in 
20 years, and these have been summarised in a recent | recognition of his services he was created K.B.E. in 
bulletin, Effective Industrial Use of Women in the| 1918, He was elected a Companion of the Institution 
Defence Programme. The bulletin outlines general | of Meéhanical Engineers in 1923, and was M.P. for 
Croydon South from 1919 until 1923. 





standards which have been found to be of the greatest 
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MECHANICAL REQUIREMENTS OF 
THE R.N.L.I.* 


By Lr.-Cotoyet P. H. Jonson, C.B.E., D.S8.O. 


Tue rescue work of the Royal National Lifeboat 
Institution has been carried on without a break for 
the past 116 years. A paper read before the Institute 
of Marine Engineerst by Mr. A. C. Butcher, Surveyor 
of Machinery of the Lifeboat Institution, dealt exhaus- 
tively with the engines and other machinery installed 
in the boats themselves. The present paper is, there- 
fore, confined to those mechanical requirements of the 
Institution which, as far as can be traced, have not 
previously been described. 

There are 170 lifeboats available for service at 
various points round the coast of these islands, and 
of these 143 are motor lifeboats. A total of 128 can 
be moored afloat in harbours or are housed in suitable 


buildings from which they can rapidly be launched 
down slipways direct into deep water. 
There remain many hundreds of cage oll line 


where such methods are not practicable. In these 


circumstances it becomes necessary for a proportion 
of the lifeboats, 42 in all, to be launched from an open 


WE: 






7808.a) 
beach, the boat itself often being housed some distance 
away from where any launch can be made, especially 
at low tide. The ability to choose between a number 
of practicable launching places, according to the posi- 
tion of the wreck and weather or tide conditions, may 


be very valuable. To travel a comparatively short 
distance along a beach may save many miles of travel 
by water in the face of a gale and heavy sea. Strategic 
launching points can be chosen, which may have the 
effect of saving vital time. 

The beaches themselves vary from firm wet sand to 
deep layers of clean shingle comiposed of smooth and 
rounded pebbles with nothing to bind them together ; 
the latter type forms one of the most difficult surfaces 
to deal with. Small wet and clean shingle approxi- 
mates in beliaviour to a fluid rather than to a solid. 
Sandy beaches may be er ages by dunes of dry 
wind-blown sand which a present considerable 
difficulty. Some beaches which may stretch for miles 
at low tide and are almost level, abound in treacherous 
mud pockets which have their origin in adjacent river 
estuaries. An instance of this is the beach at Hoylake 
in Cheshire. In other cases the sand may be so water- 
logged as to become what is commonly known as 
quicksand. Of shingle beaches it is possible that 
Dungeness is the worst example. Even to walk over 
some parts of it is so difficult that the local inhabitants 





* Paper on “ The Mechanical Requirements of the 
Royal Nationa] Lifeboat Institution,” read before the 
Institution of Mechartical Engineers, London, on Friday, 
February 21, 1941. Abridged. 

+ Trans. Inst. Mar. B.. vol. 48, page 177 (1936-7). 
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BEACH TRANSPORT OF LIFEBOATS. 
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have developed the practice of shuffling over the 
surface on a primitive sort of snow shoes locally known 
as “ back-stays.” The pressure put upon the ground 
by a man of average weight standing on one foot, 
and assuming no sinkage and thus no support from the 
instep, is about 10 Ib. per square inch. The “ back- 
stays” have an area approximately five times that 
ef the human foot and thus reduce the pressure to 
about 2 Ib. per square inch. 

In the circumstances referred to, it will be appre- 
ciated that very Ecce equipment is called for if a 
modern motor lifeboat which, complete with its 
carriage, weighs approximately 11 tons, is to be hauled 
over the beach without difficulty. The carriage which 
carries the boat, and from which also the boat is 
launched into the sea, was developed nearly a century 
ago and was originally equipped with steel-tyred wheels. 
In conditions specially favourable, boats up to 6 tons 
in weight have been, and are even now, transported on 
carriages equipped with plain steel-tyred wheels. The 
weight of the boat is concentrated over the rear axle, 
the turntable and forecarriage being used for steering 
and stabilising purposes. 

Over a good hard road surface the rolling resistance 
of steel-t wheels can be as low as 30 Ib. per ton 
weight of vehicle. Over a loose sandy beach this can 
rise to 200 lb. or 300 Ib. per ton, and even more. The 
rolling resistance may be such that a pull equal to, 
or even greater than, the total weight of the vehicle is 
necessary. The power required for haulage is, of course, 
wasted in the creation of ruts in the gréund surface, 
and a common misconception is that the difficulty of 
high rolling resistances over soft surfaces can be cured 
by am increase in wheel width, thus offering a larger 
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surface of support. If a steel-tyred wheel, 4 in. 
wide, sinks into a soft surface to a depth of 2 in., 
the cross-sectional area of the rut created will be 8 sq. in. 
If, by doubling the wheel width, the sinkage is halved, 
the cross-sectional area is not reduced, being still 
8 sq. in. As the cross-sectional area of the rut created 
is a reasonably accurate measure of the rolling resist- 
ance, little benefit has been obtained by doubling the 
width. Great advantage arises, however, from an 
increase in wheel diameter, as is indicated by Figs. 
1 to 3, opposite. Fig. 1 shows wheels 3 ft., 6 ft., and 
12 ft. diameter, respectively, so proportioned in width 
that they sink to an equal depth of 4 in. in soft soil 
when equally weighted. It will be seen from the rut 
sections that the 3-ft. wheel has to be rather more 
than double the width of the 12-ft. wheel, and this is 
a fairly accurate measure of their respective rolling 
resistances. The same three wheels are shown in 
Fig. 2, but in this case they are all 6 in. wide. With 
equal loading, the 3-ft. wheel creates a rut more than 
three times the depth of that created by the 12-ft. 
wheel. 

Actually, the figures given are rather more favourable 
to the small-diameter wheel than would be realised in 
practice. One factor which the figures do not reveal 
is the “ angle of attack,” illustrated by Fig. 3. This 
shows that, given equal depth of sinkage, the 12-ft. 
wheel is, in effect, being called upon to climb a ient 
of 1 in 5}, the 6-ft. wheel 1 in 4, and the 3-ft. wheel 
lin 3. A factor which has not been taken into account 
in the foregoing, as it does not affect the comparison 
between the figures, is the difference between a wheel 
which is standing still on a soft surface and one which 
is moving. The area of support given by the ground 
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to a wheel standing on a soft surface is equally distri- 
buted on either side of the vertical centre line of the 
wheel ; whereas, ab soon as it moves forward, the rut 
left behind provides no support to the rear of the vertical 
centre line and the area of support is halved, involving 
additional sinkage until the requisite area is obtained. 

Towards the end of the Nineteenth Century, an 
attempt was made to overcome the difficulties with 
wheels over the softer types of beach by fitting the 
rear wheels carrying the weight of the boat with 
girdles consisting of a series of flat plates linked 
together (see Fig. 4, herewith). These girdles were 
the invention of Lt.-Commander Gartside-Tipping, 
R.N., who was appointed District Inspector in the 
Royal National Lifeboat Service in 1879, in which 
capacity he served until 1892. These plates were not 
wholly satisfactory. Only when the wheel is in the 
centre of one of the plates is the weight truly distri- 
buted over the ground surface. With the weight 
concentrated on the joint between the plates, sinkage 
and undue rolling resistance is inevitable, though not 
so great as in the case of the ungirdled wheels. 

With the ever-increasing weight of the boats, coupled 
with the desire to provide lifeboat stations where the 
beach conditions presented difficulties, the necessity 
arose for some improved equipment for carrying the 
weight over the softest of surfaces. After many years 
of design and experimental work, the type of track 
unit shown in Fig. 7, on this page, was evolved. This, 
in its present form, enables the lifeboat to be carried 
without appreciable sinkage over surfaces where it is 
virtually impossible to walk. On a level beach, with 
a reasonably firm surface, the rolling resistance offered 
by the lifeboat and i mounted on these track 
units is of the order of 100 Ib. to 150 Ib, per ton. Under 
these conditions, therefore, a drawbar pull of 1,100 Ib. 
to 1,650 Ib. is all that is necessary to maintain 
movement. 

The track employed for these units is commonly 
referred to as the rigid girder type, and in various forms 
has been well known for many years, though both the 
actual endless track and the complete units themselves 
as used for lifeboat work possess special features which 
are novel and not used elsewhere. In principle, the 
girder track itself is so constructed that it forms, in 
effect, the rim of a wheel of large diameter (3! ft.). 
The girder effect is obtained by interlocking the plates 
one with another and a special feature of this particular 
design is that, as shown in Figs. 5 and 6, on ‘his page, a 
double interlock is provided, so that no stresses are 
thrown upon the hinge pin with the exception of such 9s 
are involved in preventing the elements of the track 
from falling apart when passing slackly round the ends 
of the complete track unit. Thus these track pins are, 
for all ‘tical purposes, immune from wear and tear. 
Pins which have been in employment for eight years 
and more show no reduction in diameter. 

The curvature given to the track is essential from 
many points of view. If it were flat, in contact with 
the ground, better flotation without sinkage on very 
soft surfaces would be obtained, but rolling resistance 
and undue wear and tear would be set up by the 
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necessity for the track plates to hinge into the locked | 
position round the ends under load, whereas they fall | 


loosely into the locked position before the load ‘is | 


applied to them. Moreover, if the tracks were flat, 
steering of the vehicle would become difficult. The 
curvature given to the track is sufficiently slight, 
however, to ensure that when sinkage occurs in very 
soft ground the area of support rapidly increases. 

Another important feature of these track units is 
that the girder track, in combination with the pivoti 
of the unit about a central axis, vides for a rigi 
inclined plane which the vehicle is borne — 
curmounting gheietain as chown tn Sti: 7, on 
A seeming anomaly is the fact that with 1 in. o 
in soft ground, these particular track units ouaing ~ 
11 tons of lifeboat and carriage 
ground surface of about 14 1b. per square inch ; whereas, 
under the same conditions, a man exerting a pressure 
of not more than about 10 Ib. per inoh wili sink 
far more deeply into the surface. This is explained by 
the fact that the units offer a rigid unbroken area of 
surface to the ground many times greater than that 
offered by a man’s foot. This tends to trap the material 
below the units and prevent its flow laterally. This 
points to the desirability of appreciable track width. 
The track units shown in Fig. 7 are 22 in. wide, though 
not more than about 20 in. of this width is really 
effective for supporting purposes. From the point of 
view of actual flotation over soft surfaces, advantage 
would be gained if the edges of the track plates were 
turned down insteed of being rounded in an upward 
direction, but this would interfere with steering and 
would increase the rolling resistance, so a compromise 
has to be effected. 

A novel feature of these girder track units is the 
centre wheel. Without this centre wheel the length of 
unsupported girder is doubled and the stresses im posed 
upon the girder quadrupled. If no centre wheel is 
fitted, the maximum stress in the girder is obtained 
when the unit passes over 4 rigid obstacle and this 
obstacle is immediately under the central axis. With 
the addition of the centre wheel, the maximum stress 
in the girder occurs when the obstacle lies midway 
between one of the end wheels of the unit and the 
centre wheel ; but in this oe the load at the point 
in question cannot exceed half the load imposed on the 
unit as a whole, owing to the fact that the unit is 
pivoting about a central axis. 

It will be obvious that the three wheels which form 
the mechanism of the unit cannot ‘orm their proper 
function unless the weight is at approximately 
evenly distributed between them. Provision is made 
for this by means of a vertical adjustment to one of 
the end wheels, by which means an alteration to the 
curvature of the girder occasioned by wear of the 
locking faces of the track plates can allowed for. 
A rough but effective guide to this adjustment is 
obtained by allowing the centre wheel when unladen 
to run about } in. clear of the girder. When the load 
is applied the spring in the girder takes up this clearance 
and the three wheels carry their proper proportion of 
load. 

(To be continued.) 








CATALOGUES. 


Power Tranamission.—From Messrs. Henry Lindsay, 
Limited, 47, Queen’s-road, Bradford, we have received 
a copy of their general catalogue, which deals with speed 
variers, of the Reeves type, friction clutches, belt shifters, 
rope drives and other millwrighting specialities. 


Factory Lighting.—Messrs. The Benjamin Electric, 
Limited, Brantwood Works, Tottenham, London, N.17, 
have sent us a folder which describes their system 
of factory lighting, employing “ Benjamin R.L.M.” 
and “Coolicon”™ reflectors, and complying with the 
latest Government regulations. 


Colliery Cables and Accessories.—Messrs. British Insu- 
lated Cables, Limited, Prescot, Lancashire, have sent us 
a catalogue containing information sheets relating to the 
various cables that they manufacture for colliery use. 
Cable accessories, such as coupling boxes, lighting 
fittings, and fuse-switch panels, are also listed. 

Colliery, Quarry and Mining Requisites.—Messrs. Had- 
fields, Limited, East Hecla and Hecla Works, Sheffield, 
have sent us a catalogue of their crushing machinery, 
coal-breakers, haulage trucks, colliery tubs, wheels and 
axles and various accessories for use in mines. Self-oiling 
wheels and axles of Rowbotham’s design, are also 
illustrated. 

A.RP. Lighting—We have received from Messrs. 
Latem Electrical Company, Latem Works, Eastwood- 
street, Hall-lane, Bradford, two leaflets describing their 
original Latem lamps, for emergency lighting in air-raid 
shelters, and the Latem indicator lamp, suitable for 
building into structures. Fitted with a Varley dry accu- 
mulator, the indicator lamp gives 60 hours’ light per 
charge. 
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529,537. Aileron Control Wheel. Curtis-Wright 
Corporation, of New York, U.S.A. (14 Figs.) July 9, 1938. 
—The invention is a spokeless wheel for controlling 
ailerons. A tubular control column 15 carries at its 
upper end a split socket in which are journalled pulleys 
20 and 21. Fixed to the top of the socket is a segmental 
track 23. At its ends and middle are opposed sets of 
rollers 25 and 26, the axes of these rollers being slightly 
tilted from a radius of the segmental track 23, as shown 
in Fig. 2. An arcuate rail 28 rests on the the 
gap between its ends 29 (Fig. 1) in normal level flight, 
permitting of clear vision through the lower part of the 


Fig.1. 





windshield and of the top of the instrument panel. 
Rollers 34 hold the rail 28 firmly in contact with the three 
sets of rollers 25 and 26, which provide a firm bearing 
for the rail upon the column so that fore and aft move- 
ments of the rail, for longitudinal control of the aircraft, 
are transmitted to the column 15 without any play. 
Forward-reaching spokes 40 carry a hand rim 41 which 
is held by the pilot. The rail 28 has a groove in its outer 
circumference within which lie the ends of two control 


| hence an arcing voltage does not build up between the 
| brush and the segment leaving the brush. Instead, the 
|} current in the main coil discharges through the high- 
resistance coil and is dissipated without arcing. Mecha- 
| nically, both coils are commutated in the same length 
|! of time. Electrically, however, the discharge winding 
coil is commutated in this time, while the main coil takes 
longer, the latter stage of its commutation being through 
the discharge winding coil instead of between commutator 
segment and brush. (Accepted February 15, 1940.) 
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528,146. Water Circulator for Boilers. E. F. Joyce, 
of Westminster, and E. W. S. Ventress, of Westminster. 
(2 Figs.) April 28, 1939.—The invention is an appa- 





part of each auxiliary boiler is similarly connected to the 
upper part of the main boiler by a bend which extends 
well into the main boiler below water level and is provided 
with outlet steam vents 10. Between the inner and outer 


near the bends to a point short of the other end to leave a 
good passage for water circulation. To allow for expan- 
sion, the auxiliary boilers are supported on skids 12 and 
14. which rest on the inner shell of the main boiler. 
(Accepted October 23, 1940.) 


MISCELLANEOUS, 

527,639. Strainer for Liquids. Auto-Klean Strainers, 
Limited, of London, and W. R. Beldam, of London. 
(2 Figs.) April 11, 1939.—The strainer is of the 
kind consisting of a cylindrical straining wall com- 
posed of a number of spaced wheels or discs and cleaning 


conditions, there is a tendency for 
the discs and the cleaning blades to be forced apart by 
side thrusts produced when the straining wall is 


wall is constituted by the rims of a number of wheels 2 
spaced apart by spider-shaped distance pieces. Alternate 





cables. The cables run over the pulleys 20 and 21 and 
down through the column 15 tothe ailerons. Inthe event 
of minor crashes or forced landings with the landing gear | 
retracted, the absence of a hub or spokes in the centre | 
of the wheel allows the pilot to receive the impact of a | 
sudden stop on his shoulders, while his head can pass | 
through the middle of the wheel. (4 ted N. ber 22, 

1940.) 
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518,047. Commutating Winding. The British Thomson- 
Houston Company, Limited, of Lendon. (6 Figs.) | 
September 17, 1937.—The invention is a winding for 
electric motors which improves commutation. The 
rotor of an electric motor is wound with a main and a 
discharge winding, the pitch of the discharge winding 
coils being as much over 100 per cent. as that of the main 
winding coils is under 100 per cent., so that the working 
flux of the machine induces the same voltage in both sets 
of coils. Hence, there is no tendency for current generated 
in one set to circulate in the other. The main current 
of the motor flows through the main coils, which are of 
low resistance. The discharge winding coils are of high 
resistance and do not contribute appreciably to the cur- 
rent-carrying capacity of the machine. The main coils 
are laid deep in the slots of the rotor but the high resistance 
coils are close to the mouth of the slots so as to ensure 
low inductance in the turns of the discharge winding as 
compared with those of the main winding. Thus, the 
two sets of coils have different time constants. Owing 
to the high inductance of the main coils there is a tendency 
for the current to be maintained and to produce an arc 
as a brush leaves a commutator segment. The coil of 
the discharge winding provides another path of low 
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wheels and spiders are mounted upon a squared portion 
of a shaft upon which they are secured by a nut through 
the hub of an end-wheel 7. The chamber enclosed by the 
straining wall is thus open at the top, between the spokes 
of the end wheel, for the exit of the strained liquid. The 
lower end of the chamber is clased by a plate 9. The 
strainer is mounted in a vessel so that the liquid to be 
strained has access to the exterior of the straining wall, 
where it is strained in entering the chamber through the 
annular spaces between the wheel rims. On opposite 
sides of the straining wall and outside it are two square 
posts 13, 14, each of which supports a series of alternate 
cleaning blades 15 and spacing washers 16. The blades 
have plough-like tips between the rims of the wheels. 
The blades on the two posts are spaced so as to project 
between alternate successive pairs of rims. With this 
alternate arrangement of the blades any heavy side 
thrusts produced cancel each other out and there can 
be no tendency for the cleaning blades 15 and wheel 





inductance in which the main current may flow, and 


rims to be thrust apart. (Accepted October 14, 1940.) 











